wo 97/25033 



PCT/US96/17995 



-199- 

mp 103-106 ''C; FDMS 610 (M"*"); Anal. Calcd for 
C38H46N203S-1.48H20: C, 71.59; H, 7.74; N, 4.39. Found: C, 
71.59; 7.44; N, 4.32. 

5 Part (±)-5-Hydroaqr-3-[4-[ [traii0-2- (l-plporidyl)- 

cyclohexyl]oxy]benz^rl] -2- [4- [2- (l-pyrrolidinyl) - 
ethoxy ] phenyl ] benzo [Jb] thlopbene Dioxalate . 

The title compound was prepared from the free base by 
essentially following the procedures detailed in Example 21, 
10 Pcirt C. 

r 

rap 172-176 (dec); FDMS 611 (M+) ; Anal. Calcd for 
C38H46N203S-2C2H204-1-5H20: C, 61.67; H, 6.53; N, 3.42. 
Found: C, 61.41; 6.21; N, 3.40. 

15 

Example 75 

Preparation of (±)-7-Hydroxy-2- [4- [2- (1-pyrrolidinyl) 
ethoxy] phenyl] benzo [b] thiophen-3-yl 4- [ [trass- 2- (1^ 
Piperidyl) cyclohexyl] oxy] phenyl Ketone Dioxalate • 



20 




Part A. 2-Methoxy]3enzenethioacetaldehyde Diethyl 
Acetal • 




MeO 

The title coirpound was prepared in 90% crude yield from 
25 2-methoxybenzenethiol by essentially following the procedures 
detailed in Graham, S.L., et. al. J. Wed, Chem. 1989, 32, 
2548-2554. 
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Part B* 7-Metho3iybenzo [1>] thiophene « 




To a biphasic mixture of polyphosphoric acid (PPA; 64.1 
5 g) and 600 mL of dry chlorobenzene heated to reflux at 140 
was added dropwise 2-raethoxyben2enethioacetaldehyde diethyl 
acetal (Part A) (30.0 g, 117 mmol) in 75 mL of chlorobenzene 
over a period of 1.5 h. The dark green biphasic mixtxxre was 
stirred at reflux for an additional 1.5 h. The reaction 

10 mixture was cooled to room temperature and the organic layer 
was decanted off the PPA layer. The PPA layer was cooled to 
0 **C and diluted with 500 inL of H2O. This aqueous layer was 
extracted with CH2CI2 (3 x 100 mL) . The combined organic 
layers were washed with 200 mL of brine, dried over MgS04 and 

15 concentrated under reduced pressure. The residue was 

purified using a PrepLC with a gradient elution (0 to 7% Et20 
in hexanes) to afford 10.3 g (63.1 ramol, 54%) of a green oil. 

FDMS 164 (M+); Anal. Calcd for C9H8OS -0.06^2012: C, 64.27; 
20 H, 4.83. Found: C, 64.15; H; 4.81. 



Part C. 7-Hethojcybenzo[X>] t:hiophene-2-boronic Acid. 




HeO 

The title compound was prepared in 44% yield (51% SM 
25 recovery) by essentially following the procedures in Example 
1, Part A from 7 -me thoxy[b]benzo thiophene (Part B) . 

mp 272-275 **C; FDMS 569; Anal. Calcd for C9H9BO3S: C, 51.96; 
H, 4.36; N, 0.00. Found: C, 51.71; H, 4.15; 0.00. 

30 

Part 7-Metlioxy-2- [4- [2- (l-pyrrolldinyl)ethoxy] - 

phenyl ] benzo tbi thiophene • 
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MeO 



The title con^oiind was prepared in 31% yield by 
essentially following the procedures outlined in Example 1, 
Part B from 7-methoxybenzo[b] thiophene-2-boronic acid (Part 



mp 88-90 ^'C; FDMS 353 (M+) ; Anal. Calcd for C21H23NO2S: C, 
71.36; H, 6,56; N, 3.96. Found: C, 71.17; H, 6.58; N, 3.83. 

10 Part B« 7-HydroJcy-2- [4- [2- (l-pyrrolidinyl)ethoxy] - 
phenyl ] benzo [b] thlophene . 



The title compound was prepared by essentially following 
the procedures outlined in Bxanqple 21, Part B from 7-methoxy- 
15 benzo [b] thiophene (Part D) and recrystallized from EtOAc- 
hexanes to afford 944 mg (2.78 mmol, 56%) of light orange 
needle-like crystals. 

mp 180-183 ''C; FDMS 339 (M+) ; Anal. Calcd for 
20 C2oH2iN02S-0.3H20: C. 69.66; H, 6.31; N, 4.06. Foxmd: C, 

69.62; H, 6.21; 4.46. 

Part F. 3- {4-Fluorophenyl) carbonyl-2- [4- [2- (1- 
pyrrolidinyl ) etboxy ] phenyl] benzo [Jb] thiophen-7 -yl 
25 4^Fluorobenzoate. 



5 



C). 
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To a slurry of 7-hy(iroxy~2- [4- [2* (1-pyrrolidinyl) - 
ethoxy]phenyl]benzotb] thiophene (Part E) (244 mg, 0.808 mmol) 
in 5.0 mL of anhydrous dichloroethane was added 
5 4-f luorobenzoyl chloride (105 |XL, 0.888 mmol) at room 

temperature. The white slurry was stirred at room 
temperature for 3 h to form the intermediate ester. The 
reaction was then cooled to 0 **C and another 105 \iL (0.888 

mmol) of 4-f luorobenzoyl chloride was added, followed by 
10 addition of aluminum chloride (431 mg, 3.23 mmol) which 

turned the slurry into a dcirk red homogeneous solution. The 
reaction was slowly warmed to room temperature over 2 h and 
then stirred for 2.5 days. The reaction mixture was then 
poured into 20 mL of ice-cold 2.0 N NaOH solution. The 
15 mixture was then taken up in EtOAc and the layers were 

separated. The aqueous layer was extracted with EtOAc (2 x 
100 mL) . The combined organic layers were dried over MgS04 
and concentrated under reduced pressure. The residue was 
purified by flash chromatography (silica gel, 4% (10% NH4OH in 
20 MeOH) /CH2CI2) to afford 408 mg (.700 mmol, 87%) of an off- 
white foam. 

mp 64-68 FDMS 583 (M+) ; Anal. Calcd for 

C34H27F2NO4S-O.O8CH2CI2: C, 69.33; H, 4.64; N, 2.37. Found: 
25 C, 69-36; H, 4.61; N, 2.01- 

Part G. 4-Fluorophonyl 7-Hydroxy~2- [4- [2- (1-pyrro- 
lidinyl ) ethoxy] phenyl ] benzo [Jb] thiophen-3-yl Ketone • 
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To a slurry of NaH (14.4 mg, 0.171 mmol, 60% dispersion 
in mineral oil) in 0.5 mL of anhydrous THF (or DMF) was added 
(±) -trans-2- (l-piperidyl)cyclohexanol in 0.5 mL of THF (or 
5 DMF) via a cannula. The reaction mixture was warmed with a 
heat gun to initialize the alkoxide formation and then 
stirred at rocnn temperature for 2 h. The slurry was cooled 
to 0 and to this was added dropwise 4-f luorobenzoate (Part 
F) (100 mg, 0.171 ramol) in 0.5 mL of THF (or DMF) . The 

10 reaction was stirred at 0 for 1 h and then allowed to warm 
to room temperature while stirring for 45 min. The reaction 
was quenched at 0 with 15 mL of H2O. The aqueous layer 
was extracted with EtOAc (3 x 50 mL) and the combined organic 
layers were dried over MgS04 and concentrated under reduced 

15 pressure- The residue was purified by flash chromatography 
(silica gel, 70:27:3 THF-hexanes-Et3N) to afford 67.9 mg 
(.147 ramol, 86%) of a brown solid. 

Btp 138-142 **C, FDMS 462 (M+) ; Anal. Calcd for 
20 C27H24FNO3S-O.57H2O: C, 68.73; H, 5.37; N, 2.97. Found: C, 
68.95; H, 5.66; N, 3.30. 

Part H. (±) -7-HydroKy-2- [4 - [2 - (1-pyrrolidinyl) - 
ethoxy] phenyl] banzo[b]tblophen-3-yl 4- [ [traxis-2* (1- 
25 Piperldyl ) cyclobexyl] oacy] phenyl Ketone Dioxalate • 

The free base of the title compound was prepared in 18% 
yield by essentially following the procedures in Example 72, 
Part E, from 4-fluorophenyl ketone (Part G) cind (±)-trans-2- 
(l-piperidyl)cyclohexanol (Exanqple 20 Part A). The dioxalate 
30 was then prepeured by jessentially following procedures in 
Example 21, Part C from the free base. 
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FDMS 625 (M-i-); Anal. Calcd for C38H44N2O4S' 2 . 5C2H2O4 • 3 . 2H2O : 

C, 56.91; H,6.15; N, 3.09. Foxind: C, 56.61; H, 5.80; N, 
3.47. 



piparldyl)cyclopentyl]oxy]ben2yl] -2- [4- [2- (1-pyrro- 
lidinyl ) ethoxy] phenyl] benzo [i>] tihiophene Dioxalatie • 



10 Part A. (±)-traJi0-2-{l-Piperldyl)cyclopontanol. 



The title compound was prepared in 81% yield from 
cyclopentene oxide and piperidine by essentially following 
the procedures outlined in Example 20, Part A. 



FDMS 169.1 (M+); Anal. Calcd for Cl0Hl9NO-0.24H2O: C, 69.19; 
H, 11.31; N, 8.07. Found: C, 69.19; H, 11.40; N, 8.21. 

Fart (±) -6-Methoxy-2- [4- t2- (1-pyrrolidinyl) - 

20 ethoxy] phenyl] benzo tblthiophon-3-yl 4- t [ (±) -traji0-2- 
(l-Plperidyl)cyclopentyl]oxy] phenyl Ketone. 



Example 76 

Preparation of (±) -6 -Hydroxy 3- (4 - 1 1 trans- 2- ( 1- 




HO 
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MeO^ 




O 



The title conpound was prepared in 70% yield by 
essentially following the procedures outlined in Example 12, 
Part E, from 4-fluorophenyl 6-methoxy-2- [4- (2- (1- 
5 pyrrolidinyl ) ethoxy 1 phenyl ] benzo [b] thiophen-3 -yl ketone 
(Exairiple 59, Part A) and (±) -trans-2- (1-piperidyl) - 
cyclopentanol (Part A) . 

68-72 **C; EDMS 625 (M+) ; Anal- Calcd for C38H44N2O4S: 
10 73.05; H, 7.10; 4.48. Fotmd: Q, 73.27; H, 6.96; N, 4.30, 

Part C. (±) -6-Mothoxy-3- [4- [ [traiis-'2^ (1-piporidyl) - 
cyclopentyl] oxy] benzyl] -2- [4- [2- (1-pyrrolidinyl) - 
15 ethoxy] phenyl] benzo [Jbltlilophene. 



The title compound was prepared in 57% yield from the 
ketone (Part B) by essentially following the procedures 
detailed in Exanple 21, Part A. 



mp 61-64 **€; FEMS 611 (M+) ; Anal Calcd for 

C38H46N203S-0.39H20: C, 73.87; H, 7.63; N, 4.53. Found: C, 
73.85; H, 7.53; N, 4.83. 




20 
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Part D. (±)-6-Hydroxy-3-[4- [ Itrans-2- (1-piporidyl) - 
cyclopentyl] oxy] benzyl] -2- [4- 12- (l-pyrrolidinyl) - 
etboxy] phenyl ] benzo [Jb] thiophene Dioxalate • 

5 The free base of title compound was prepared in 79% 

yield from the methoxybenzotb] thiophene (Part C) by 
essentially following the procedures detailed in Exanple 21, 
Part B. 

The title conipound was prepared by essentially following 
10 the procedures detailed in Example 21, Part C. 



mp 145-150 "^C; FDMS 597 (M+); Anal. Calcd for 
C37H44N203S-2.1C2H204-1,6H20: C, 60.74; H, 6.36; N, 3.44. 
Found: C, 60.41; 6.46? N, 3.37. 

15 

Example 77 

Preparation of (±) -3- [4- [ [ traxi0'*2- (Dlethylanino) - 
cyclohexylloxy] benzyl] -6-hydroxy-2- [4- [2- (1-pyrro- 
lldiny 1 ) ethoxy ] pbenyl ] benzo [b] thiophene Dioxalate • 




Part A. (±)-tran0-2- (Dietbylamino) cyclohexanol. 




The title compound was prepared from N^N-diethylamine 
cuid cyclohexene oxide by essentially following the procedures 
25 outlined in Example 20, Part A. 



wo 97/25033 



PCT/US96/17995 



-207- 



FDMS 171 (M+, base); Anal. Calcd for C10H21NO-O.26CH2CI2 : C, 
63.73; 11.22; N, 7.24. Found: C, 63.80; H, 11.35; N, 
7.52. 

5 Part B, (±)-4-tttraiifl-2-(Diethylamino)cyclohoxyll - 
oxylphenyl 6-Mothoxy-2- [4- [2- (l-pyrrolidinyDethoxy] - 
phenyl ] benzo lb} tliiophan-3 -yl Ketone » 



10 essentially following the procedures outlined in Example 72, 
Part E, from 4-f luorophenyl 6-methoxy-2- [4- [2- (1- 
pyrrolidinyl) ethoxy] phenyl] benzo [Jb] thiophen-3-yl ketone 
(Exainple 59, Part A) and {±) -trans-2- (diethylamino) - 
cyclohexanol (Part A) . 



FDMS 627 {M+); Anal. Calcd for C38H46N2O4S: C, 72.81; H, 
7.40; N, 4.47. Found: C, 73.06; H, 7.44; N, 4.65. 

Part C. {±) -3- [4- 1 [trana-2- (Diethylamino) cyclohexyl J 
20 oxylbenzyl] -6-iaethoxy-2- 14- [2- (1-pyrrolidinyl) ethoxy] 
phenyl ] benzo [b] thiophene • 




The title coitpound was prepared in 67% yield by 



15 
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The title compoimd was prepared in 79% yield from the 
ketone (Part B) by essentially following the procedures 
detailed in Example 21, Part A. 

5 FDMS 613 (M+); Anal. Calcd for C38H48N2O3S: C, 74.47; H, 
7.89; 4.57. Found: C, 74.49; H, 8.18; N, 4.66. 

Part D* (±)-3-[4-[ [txaJi0-2- (Dlethylamlno) cyclohexyl] - 
oxy] benzyl] -6 -hydroxy- 2- [4- [2- (l-pyrrolidinyDetlioxy] - 
10 phenyl] benzo[i>] thiophene. 



The title conpound was prepared in 73% yield from the 
methoxybenzo [ b] thiophene (Part C) by essentially following 
the procedures detailed in Example 21, Part B. 



mp 95-100 •*€; FEMS 599 (M+) ; Anal. Calcd for 

C37H46N2O3S-0-2CH2C12: C, 72,55; H, 7.59; N, 4.55. Found C, 
72.21; H, 7.59; N, 4.87. 

20 Part (±)-3- [4- [ [traii0-2- (Diethylamino) cyclohexyl] - 

oxy] benzyl 1-6 -liydroxy-2 - [ 4 - [ 2 - ( 1 -pyrrolldlny 1 ) ethoxy ] - 
phenyl ] benzo lb} thiophene Dloxalate « 

The title compound was prepared from the free base (Part 
D) by essentially following the procedures detailed in 
25 Example 21, Part C. 

np 143-146 **€; FDMS 599 (M^); Anal. Calcd for 
C37H46N2O3S-2.0C2H2O4-1-8H2O: C, 60.64; H, 6.66; N, 3.45. 
Found: C, 60-63; H, 6.31; N, 3.26. 




15 



30 



wo 97/25033 



PCTAJS96/17995 



-209- 



Example 78 



Preparation of (±) -3- [4- [ [clfl-2- (Dimethylamino) - 
cyclohexyll oxyl benzyl! -6-hydroxy-2 - [4- t2- (l-pyrro- 
lidinyl ) ethoxy ] phenyl ] benzo Ibl thlophene Dioxalate . 



Part A. <±)-4-[ci«-2- (Dimetbylamino)cyclohexyloxyl - 
phenyl 6-Methoxy-2- [4- [2- (l-pyrrolidinyl) ethoxy] - 
phenyl] benzo [b] thiophen-3-yl Ketone • 



essentially following the procedures outlined in Example 72, 
Part E, from 4-f luorophenyl 6-methoxy-2- [4- [2- (1- 
pyrrolidinyl ) ethoxy] phenyl ] benzo [ Jb] thiophen-3 -yl ketone 
(Example 59, Part A) and {±) -cis-2- (dimethylamino) - 
15 cyclohexanol . 

61-64 FEMS 599 (M+) ; Anal. Calcd for C36H42N2O4S: C. 
72.21; H, 7.07; N, 4.68. Found: C, 72.15; H, 7.30; N, 4.64. 





The title compound was prepared in 71% yield by 



20 Part B. (±) -3- [4- [ [010-2- (Dimethylamino) cyclohexyll - 
oxy] benzyl ] -6-methoxy-2- [4- [2- (1-pyrrolidinyl) ethoxy] - 
phenyl] benzo [b] thiophene . 
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HeO' 




The title conpoimd was prepared in 57% yield frrai the 
ketone (Part A) by essentially following the procedures 
detailed in Exairple 21, Part A. 



FIMS 585 (M+); Anal. Calcd for C36H44N2O3S -0.27^40: C, 
73,41; H, 7.66; 4.72. Found: C, 73.62; H, 7.74; 4.32, 

Part C. (±)-3- [4- 1 Ici«-2-<Dimothylamino)cyclohexyll - 
10 oxylbensyl] -6-liydroaty-2- [4- [2- (l-pyrrolldinyl)«thoxyl - 
phenyl] benzo [Jb] thiophane . 



The title cornpound was prepared in 75% yield from the 
methoxybenzo[Jb]thiophene (Part B) by essentially following 
15 the procedures detailed in Example 21, Part B. 

mp 95-98 **C; FOMS 571 (M+) ; Anal. Calcd for C35H42N2O3S: C, 
73.65; H, 7.42; N, 4.91. Found C, 73.39; H, 7.63; N, 4.78. 

20 Part D. (±)-3- [4-1 tci»-2- (Dimethylamino) cyclohexyl] - 
oxylbanzyl] -6-hyaroxy-2- [4- [2- (1-pyrrolidinyl) ethoxy] - 
phenyl ] benzo [b] thiophane Dioxalate • 

The title compound was prepared from the free base (Part 
C) by essentially following the procedures detailed in 
25 Example 21, Part C. 



5 
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mp 103-106 °C (dec); FDMS 571 (M+); Anal. Calcd for 
C35H42N2O3S-2.OC2H2O4-l.7H2O: C, 59.94; H, 6.37; N, 3.58. 
Found: C, 59.81; H, 6.09; N, 3.44. 

5 

Example 79 

Preparat:ion of (±) -3- [4-> [ I trans- 2- ( Dime t hyl amino ) - 
eye 1 ohexy 1 1 oxy 1 benzyl ] - 6 -hydroxy -2-[4-I2-{l -py r ro - 
lidinyl ) etlioxy] phenyl] benzo [b] t:hiophene Pioxalate • 




Part A* (±)- trans- 2- (Dimethyl amino) eye lohexanol. 

HO, 1 

0 

To a solution of cyclohexene oxide (3.64 mL, 36.0 iranol) 
in 30 mL of dry methanol was added dropvtrise 2.0 M 

15 ' dimethylamine in THF (15.0 mL, 30.0 imnol) . The reaction 
mixture was stirred at 0 **C for 4 h. The solution was then 
warmed to room temperature and stirred for 18 h. The 
reaction mixture was then concentrated under reduced pressure 
to afford 1.11 g (26% crude yield) of the crude product which 

20 was used in the following reaction without purification. 

Part B« (±) -4* [ [tran0-2- (Dimethylamine) eye lohexyl] - 
oxy] phenyl 6-Methoxy-2- [4 - [2- (1-pyrrolidinyl) ethoxy] - 
phenyl ] benz o [ b] thiophen- 3 -y 1 Ketone • 
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MeO 





•The title compound was prepared in 77% yield by 
essentially following the procedures outlined in Exanqple 72, 
Part E, from 4-f luorophenyl 6-methoxy-2- [4- [2- (1- 
5 pyrrolidinyl ) ethoxy ] phenyl ] benzo [b] thiophen-3 -yl ketone 
(Example 59, Part A) and (±) - trans-2- 
(dimethylainino)cyclohexanol (Part A) . 

mp 65-70 **C; FOMS 599 (M+) ; Anal. Calcd for C36H42N2O4S: 
10 72.21; H, 7.07; N, 4.68. Found: C, 71.98; H, 6.96; N, 4.44. 

Part €• (±)-3- [4- 1 [traiis-2- (Dimathylamino) - 
cycloliexyl ] oxy 1 benzyl ] - 6 -matlioxy- 2-[4-[2-(l- 
pyrrolidinyl) ethoxy] phenyl] benzo [Jb] thiophene . 



The title coinpound was prepared in 66% yield from the 
ketone (Part B) by essentially following the procedures 
detailed in Exanple 21, Part A. 

20 mp 58-61 **C, EDMS 585 (M+) ; Anal. Calcd for C36H44N2O3S: C, 
73.94; H, 7.58; N, 4.79. Found: C, 74.19; H, 7.55; N, 5.07. 



MeO' 




o 



Part D. (±)-3-[4- tttraJl«-2-{Dimethylalllino)- 
cyclohexyl]oxy]benzyl] -6-hydroxy-2- [4- [2- (1- 
25 pyrrolidinyl) ethoxy] phenyl]benzo [b] thiophene • 
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HO' 



o 



The title coii?)Ound was prepared in 77% yield from the 
methoxybenzo tW thiophene (Part C) by essentially following 
the procedures detailed in Example 21, Part B. 



mp 97-102 "C; FDMS 571 (M+) ; Anal. Calcd for 
C35H42N2O3S-0.19CH2C12: C, 72.01; H, 7.28; N, 4.77. Found 
C, 72.04; H, 7.32; N, 4,43. 

10 Part B. (±)-3-I4-IItjraiifl-2-(Dimothylamino)cyclo- 
haxy 1 1 oxy 1 benzyl 1 - 6 -hydroxy- 2 - 1 4 - 1 2 - (1 -pyr r o - 
lidinyl ) ethoxy 3 -phenyl] bonsoCblthiophone Dloxalate. 

The title con5>ound was prepared from the free base (Part 
D) by essentially following the procedures detailed in 
15 Example 21, Part C. 

mp 104-106 "C (dec); FDMS 571 (M+) ; Anal. Calcd for 
C35H42N2O3S-2.0C2H2O4'1.2H2O: C, 60.44; H, 6.41; N, 3.51. 
Found: C, 60.07; H. 6.26; N, 3.21. 



Preparation of (±) -7-Hydroxy-3- 14- [ | tranff-2- (1- 
plper Idy 1 ) cyclohexyl ] oxy] benzyl 1 - 2 - 1 4 - [ 2 - ( 1 -py rro - 
lldlnyl ) ethoxy] phenyl] benzo [b] thlophene Dloxalate . 



5 



20 
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Part A • 4 -Fluoropheny 1 7 -Hethoxy-2 - [4 - [ 2 - ( 1-pyrro- 
lldlnyl ) ethoxy] phenyl] ban zo [Jb] tlilophan-3*-yl Ketone • 




5 To a suspension of powdered KOH (177 mg, 3.15 iranol) in 

1.6 inL of dry DMSO was added 4-f luorophenyl 7-hydroxy-2- [4- 
1 2 - ( 1-pyrrolidinyl ) ethoxy] phenyl] benzo [b] thiophen-3 ~yl ketone 
(350370) (Example 75, Part G) (364 mg, .788 mmol) at room 
tCTiperature. The reaction mixture turned orange in color. 
10 To the allcoxide was added slowly methyl iodide (49 JIL, .79 

mmol) over a period of 15 min. The reaction mixture was then 
stirred for 1.5 h. Another portion of Mel (20 (IL, .32 mmol) 

was added, stirred for 1.5 h., followed by another addition 
of 20 (0.32 mmol) of Mel and stirring for cin additional 30 

15 min at room temperature. The rection mixture was then poured 
into 20 mL of H2O. This mixture was extracted with CH2CI2 (3 
X 20 mL) . The combined organic layers were washed with H2O 
(5 X 10 mL) , dried over MgS04, and concentrated iinder reduced 
pressLire. The residue was then purified by flash 

20 chromatography (silica gel, 4%[10% NH4OH in MeOH] /CH2CI2) to 
afford 108 mg (.226 mmol, 29%) of a white foam. 

FDMS 475 (M+); Anal. Caled for C28H26FNO3S: C, 70.71; H, 
5.51; N, 2.94. Found: C, 70.48; H, 5-77; N, 2.72. 

25 
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Part B. (±) -7-Motlxoacy-2- [4- [2- (l-pyrrolidinyl) - 
ethoxy] phenyl ] benzo lb} tliioph©n-3-yl 4- [ [ traziB-2 - ( 1 
Piperidyl ) cycloheacylj oxy] phenyl Ketone . 



The title compoiind was prepared in 74% yield by 
essentially following the procedures outlined in Example 72, 
Part E, from the 4-f luorophenyl ketone (BZ4-GCY-222) (Part A) 
and (±)-trans-2-(l-piperidyl)cyclohexanol (Example 20, Part 
A). 



mp 66-69 °C; FIMS 639 (M+) ; Anal . Ca led for C35H4gN204S: 
C, 73.32; H, 7.26; N, 4.38. Found: C, 73.60; H, 7.53; N, 
4.65. 

15 Part C- (±) -7-Methoxy-3- 14- [ [ tjranH-2- (1-piporidyl) - 
cyclohexyl] oxy] benzyl] -2- [4- [2- (1-pyrrolidinyl) - 
ethoxy] phenyl ] benzo [b] thlophene Dioxalate . 



The free base of the title coirqpound was prepared in 63% 



20 yield from the ketone (Part B) by essentially following the 
procedures detailed in Example 21, Part A. The title 
compound was prepaired by essentially following the procedures 
outlined in Example 21, Part C from the free base obtained. 



V 




10 
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FDMS 625 (M+), Anal. Calcd for C39H4gN2O3S-2.lC2H2O4 l.4H2O: 
C, 61.83; H, 6.61; N, 3.34. Found: C, 61.49; H, 6.58; N, 
3.44. 

5 

Part D. (±) -7-Hydroxy-3- 14- [ [ traiis-2- ( 1 -piper idyl) - 
oyclohexyljoxy] benzyl] -2- 14- (2- (1-pyrrolidinyl) - 
ethoxy ] phenyl] benzo [b] thiophene Dioxalate • 

The free base of the title coinpound was prepared in 76% 
10 yield from the methoxybenzothiophene (free base of Part C) by 
essentially following the procedures detailed in Example 21, 
Part B. The title conpound was prepared by essentially 
following the procedures outlined in Example 21, Part C from 
the free base obtained. 

15 

FDMS 611 (M+); Anal- Calcd for C38H46N2O3S-2.OC2H2O4-3.3H2O: 
C, 59.35; H, 6.71; N, 3.30. Fotmd: C, 59.33; H, 6.66; 
3.45. 

20 Example 81 

Preparation of (±) -3- [4- [ ( trans-2- (Dimetliylamino) - 
cyclohexyl] oxy] -S-methoxirbenzyl] -6 -hydroxy- 2- [4- (2- {l- 
pyrrolidinyl ) ethoxy] phenyl ] benzo tb] thiophene 
Dioxalate. 




Part A. 4-Benzyloxy-a-hydroxy-N, N- (dimethyl) phenyl - 
thioacetamide . 
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OH 




To a solution of distilled diisopropylamine (22.9 mL, 
175 niraol) in 400 mL of anhydrous THF at -78 **C was added 1.6 
M n-butyllithium in hexanes (ICQ iriL, 160 mmol) over a period 
5 of 45 min. The mixture was stirred at -78 °C for 1.5 h. To 
the solution was cannulated over a period of 1 h a solution 
of 4-benzylo3^benzaldehyde (30 • 9 g, 146.nraiol) and N,N- 
dimethylthioformamide (13.7 mL, 160 mmol) in 100 mL of 
distilled THF. The reaction mixture was stirred at -78 
10 for 16 h. The reaction was then quenched with 500 mL of 
saturated NH4CI solution. The mixture was extracted with 
EtOAc (3 X 1 L) , and the combined organic layers were dried 
over MgS04 and concentrated under reduced pressure. The 
residue was then recrystallyzed from EtOAc/hexanes to afford 
15 20.0 g (66.5 mmol, 46%) of an off-white solid. 

104-107. !:C; FEMS 301 (M+) ; Anal. Calcd for C17H19NO2S: -C, 
67.75; H, 6.35; N, 4.65. Found: C, 67.61; H, 6.37; N, 4.57. 

20 Part B . 6-Benzyloxy-2^ (dlmethylamino) banzo [Jb] - 
tliiophane • 



To a solution of thioacetamide (Part A) (500 mg, 1.66 
mmol) in 65 mL of dry dichloroethane at room temperature was 
25 added dropwise methanesulfonic acid (0.54 ml, 8.3 mmol). The 
red reaction mixture was stirred for 1.5 h and then poured 
into 10 mL of saturated aqueous NaHC03 solution, followed by 
addition of 3 mL of H2O, and stirred vigorously. The layers 
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were separated and the organic layer was dried over MgS04 and 
concentrated under reduced pressure. The residue was then 
purified by flash chromatography (silica gel, 10% 
Et20/hexanes) to afford 327 mg (1.15 mmol, 70%) of a white 
5 solid. 

mp 78-81 °C; FDMS 283 (M+) ; Anal, Calcd for C17H17NOS: C, 
72.05; H, 6.05; N, 4.94. Found: C, 72.22; H, 6.15; N, 4.89. 

10 Part C. 6-Benzyloxy'-2- (di]&et:hylamlno)bellzo[i>]'tllio- 
plian- 3 -yl 3,4 -Dlmethoacypheny 1 Ketone • 




To a solution of 3 , 4-dimethoxybenzoyi chloride (1.250 g, 
6.231 inmol) in 18 iriL of chlorobenzene was added 6 -benzyl oxy- 

15 2-(diinethylainino)benzo[blthiophene (Part B) (1.059 g, 3.738 
mmol) . The dark blue reaction mixture was then heated to 110 
°C and stirred for 17 h by which time the solution turned to 
brown. The brown solution was then quenched at 0 with 30 
mL of saturated aqueous NaHC03 solution and extracted with 

20 EtOAc (2 X 200 mL) . The combined organic layers were washed 
with 200 mL with brine, dried over MgS04, concentrated under 
reduced pressiire, and purified by flash chromatography 

"V, 

(silica gel, 50:50 EtOAc^hexanes) to afford 1.265 g (2.826 
mmol, 76%) of a yellow foam. 

25 

mp 69-72 ^'C; FDMS 447 (M+) ; Anal. Calcd for C26H25NO4S: C, 
69.78; H, 5.63; N, 3.13. Found: C, 69.93; H, 5.77; N, 3.25. 

Part D. 4- [2-(l-Pyrrolldlnyl)etho3cy]phenyl Magnesium 
30 Bromide • 
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To a solution of l-[2-(4-bromophenoxy)ethyl]pyrrolidine 
in 24.1 mL of freshly distilled THF was added 293 mg of 
magnesixom turnings. The mixture was heated at reflux for 3 h 
5 or \intil all the magnesium was consiamed to afford --24.1 mL of 
0.48 M Grignard reagent solution. 



Part E. 6-Banzyloxy-2-[4-[2-(l-pyrrolldinyl)othoxyl- 
pliaiiyl] benzo [Jb] thiophen-3-yl 3 , 4-Dlmethoxyphenyl 
10 Ketone . 




To the dime thy laminobenzo [Jbl thiophenyl ketone (Part C) 
(1.237 g, 2.763 ramol) in 30 ml of freshly distilled THF was 
added dropwise 0.48 M 4- [2- (l-pyrrolidinyl) ethoxylphenyl 

15 magnesium bromide in THF (Part D) (8,63 mL, 4.14 mmol) at 0 
*^C- The resultant bright red solution was stirred at 0 **C 
for 2 h 15 min. The reaction was quenched at 0 with 30 mL 
of saturated aqueous NH4CI solution. The mixture Wcus diluted 
with 15 mL of H2O and extracted with EtOAc (2 x 200 mL) , The 

20 combined organic layers were dried over MgS04, concentrated 
under reduced pressure, and then purified by flash 
chrcMnatography (silica gel, 60:37:3 THF-hexanes-Et3N) to 
afford 1.507 g (2.538 mmol, 92%) of a yellow foam. 



25 mp 74-77 **C; FEMS 593 (M+) ; Anal. Calcd for C36H35NO5S: C, 
72.83; H, 5.94; N, 2.36. Found: C, 72.91; H, 5.94; N, 2.62. 
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Part F- 6-Benzyloxy-2- [4- [2- ( 1-pyrrolidinyl) othoxy] - 
phenyl ]benzo lb] thioplien-3-yl 4-Hydroxy-3-iftothoxyplienyl 
Ketone. 



2.519 mmol) in 15 mL of dry EMF was added sodium thioethoxide 
(848 mg, 10.1 mmol) « and the reaction mixture was stirred at 
80 °C for 3h. The mixture was then cooled to 0 **C and 
quenched with 15 mL of sat\arated aqueous NH4CI solution. 

10 Thi3 mixture was extracted with CHCI3 (3 x 150 mL) . The 

combined organic layers were washed with 450 mL of H2O and 
150 mL of brine, dried over MgS04 and concentrated under 
reduced pressure. The residue was purified by flash 
chromatography (silica gel, 6% [10% NH4OH in MeOH] /CH2CI2) to 

15 afford 1.251 g (2.159 mmol, 86%) of a yellow foam. . 

FEMS 579 (M+); Anal- Calcd for C35H33NO5S: 72.52; H, 

5.74; 2.42. Found: C, 72.63; H, 5.73; N, 2.64. 

20 Part G. (±) -6-Ben»ylojQr-a- [4- [2- { 1-pyrrolidinyl) - 
a thoxy] phenyl Ibenzo [b] thiophen-3-yl 4 - [trans- 2- 
(Dimethylamino) cyclohexyll oxy-B-nethoacyphenyl Ketone • 




5 



To the 3 , 4-dimethoxyphenyl ketone (Part E) (1.496 g. 
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The title compound was prepared in 93% yield by 
essentially following the procedures outlined in Example 20, 
Part B from the phenol (Part F) and (±)-trans-2- 
(diraethylamino)cyclohexanol (Example 19, Part A) - 

5 

mp 66-69 "^C; FDMS 705 (M+) ; Anal. Calcd for 

C43H48N2O5S-0.62NH5O: C, 71.08; H, 7.09; N, 5.05. Found: C 
70.88; H, 6.76; N, 4.65. 

10 Part H. (±) -6-Ban2yloxy-a- [4- 1 1 traiis--2- (dimethyl- 
amino )cyclohoxyl]oxyl -3-methoxyphonyl] -2- £4- £2- (1- 
pyrrolidiny 1 ) ethoxy ] phenyl 1 benzo [Jb] thiophene - 3 - 
methanol . 



20 



O 




15 The title compomd was prepared in by essentially 

following the procedures outlined in Exairple 31, Part B from 
the ketone (Part G) . The crude product was purified by flash 
chromatography (silica gel, 10% [10% NH4OH in MeOH] / CH2CI2) 
to afford 418 mg (-591 mmol, 69%) of a white foam. 



FDMS 708 (M+l); Anal. Calcd for C43H5oN205S-0.22CH2Cl2 : C, 
71.54; H, 7.12; N, 3.86. Found: C, 71.52; H, 7.31; N, 4.06. 

Part 1. (±) -3- [4- 1 1 trans-2- (Dime thy lamino) cyclohexyl] 
25 oxy ) - 3 -metboxybenzy 1 ] - 6 -hydroxy- 2 - [ 4 - I 2 - ( 1 -pyrrol i- 
dlny 1 ) ethoxy ] phenyl ] benzo [b] thiophene Dloxalate • 

The 6-benzyloxy protected title cpmpound was prepared 
from the disubstituted methanol (Part H) by essentially 
following procedures outlined in Example 31, Peart C. A 
30 slurry of the crude (±)-6-benzyloxy-3- [4-1 [trans-2- 
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{ dime thy lamino) cyclohexyl] oxy] -S-methoxybenzyl] -2- [4- [2- (1- 
pyrrolidinyl )ethoxy] phenyl ]benzo[b]thiophene (374 mg, .542 
mmol) and Pd/C (10%, 375 mg) in 5.4 mL of a 1:1 mixture of 
THF-EtOH was stirred under positive hydrogen pressure (from 
5 balloon) for 19 h. The reaction mixture was filtered through 
a pad of diatomaceous earth suid washed with THF. The 
filtrate was then concentrated under reduced pressure and the 
residue was flash chromatographed (silica gel, 10% [10% NH4OH 
in MeOH] /CH2CI2) to afford 200 mg (.333 mmol, 61% from 
10 alcohol) of an off-white foam. The title compound was then 
prepared by essentially following the procedures outlined in 
Example 21, Part C from the free base. 

mp 167 **C (dec); FDMS 601 <M+) ; Anal. Calcd for 
15 C36H44N2O4S I.83C2H2O4: C, 62.22; H, 6.27; N, 3.66. Found: 



Preparation of (±) -4-1 [ traii0-2- (Dimathy lamino) - 
20 cyclohaxylloxy] -3-methoxyphonyl 6-Hydroxy-2- [4- [2- (1 
pyr r o 1 i diny 1 ) a thoxy ] phenyl ] benz o [ Jb] tliiophen- 3 -y 1 



The title compound was prepared from the free base 
25 (Example 81, Part G) by essentially following the procedures 
outlined in Example 81, Part I and Example 21, Part C. 



C, 62.26; H, 6.40; N, 3.28. 



Example 82 



Ketone Dioxalate • 




30 



mp 170 "^C (dec); FDMS 615 (M+); Anal. Calcd for 
C36H42N2O5S-1.82C2H204: C, 61.15; H, 5.91; N, 3.60. Found: 
61.12; H, 6.05; N, 3.66. 
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15 



Exanple 83 

Preparation of 3- [3-Cliloro-4- [ (l-pyrrolldinyl) - 
methyl] benzyl] -2- [4- [2- (1-pyrrolidinyl) ethoxy] phenyl] 
benzo lb} thiophene Dioxalate • 




Part A. Methyl 4 -Bronomethyl- 3 -chlorobenzoate • 

ci 

o 

The title compound was prepared in 56% yield by 
essentially following the procedvire outlined in the first 
10 part of Exanple 37, Part A, from methyl 3-chloro-4- 
methylbenzoate . 

FOMS 264 (M+); Anal. Calcd for C9H8BrC102: C, 41-02; H, 
3.06. Found:' C, 41.10; H, 3.10. 



Part Methyl 3-Chloro-4- 1 (l-pyrrolidinyl)methyl] - 

benzoate* 

ci 




The title compound was prepared in 44% yield by 
20 essentially following the procedures outlined in the second 
part of Example 37, Part A, from methyl 4-bromomethyl-3- 
chlorobenzoate (Part A) . 



FDMS 253 (M+); Anal. Calcd for C13H16CINO2 : C, 61.54; H, 
25 6.36; 5.52. Found: 61.24; H, 6.11; N, 5.53. 
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Part C . 3-Chloro-4- [ ( 1-pyrrolidinyl )methyl] benzoic 
Acid. 

HO, 



The title conipoxmd was prepared in 72% crude yield by 
5 essentially following the procedures outlined in Example 20, 
Part C, from methyl 3 -chloro-4- [ (l-pyrrolidinyl) methyl ] - 
benzoate (Part B) . This conpound was used without 
purification. 

10 Part D • 3 -Cliloro-4 - [ ( 1 -pyrrol Idinyl ) matbyl ] phenyl 
2- [4- [2- (l-pyrrolidinyl)ethoxy]phenyl]benzo[b] thlo- 

phen- 3 -^yl Ketone Dloxalate • 

ci 



2 C2H2O4 




The free base of the title compound was prepared in 55% 
15 yield by essentially following the procedures outlined in 
Exair^le 1, Part C from 2- [4~ [2- (l-pyrrolidinyl )ethoxy] - 
phenyl]benzo[b] thiophene (Exairple 4, Part A) and 3-chloro-4-' 
I {l-pyrrolidiny)lmethyll benzoic acid (Part C) . The title 
conqpound was then prepared by essentially following the 
20 procedures outlined in Example 21, Part, C from the free 
base. 



np 97-102 ^^C; FDMS 544 (M-1) ; Anal. Calcd for 
C32H33C1N2O2S-2.0C2H2O4: C, 59.62; H, 5.14; N, 3.86. Found 
25 C, 59.41; H, 5.28; N, 3.90. 



Part E. 3- [3 -Chloro-4- [ (1 -pyrrol Idinyl) methyl] - 
benzyl] - 2- [4 - [2- (l-pyrrolidinyl )e thoxy J phenyl] - 
benzo \h\ thiophene Dioxalate • 
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The free base of the title compound was prepared in 57% 
yield by essentially following the proced\u:es in Example 21, 
Part A from the ketone (free base of Part D) . The title 
con^xind was prepared by essentially following the procedures 
5 outlined in Example 21, Part C from 3-[3-chloro-4-I{l- 

pyrrolidinyl) methyl] benzyl] -2- [4- [2- (1-pyrrolidinyl) ethoxy] - 
phenyl] hexizo [ Jb] thiophene . 

mp 126-130 dec; FDMS 531 {M+) ; Anal. Calcd for 
10 C32H35C1N2OS-2.0C2H2O4: C, 60-80; H, 5.53; N, 3.94. Found: 
C, 60.63; H, 5.81; N, 3.87. 

Bxainple 84 

Preparation of 3- [3-Chloro-4- [ (l-pyrrolidinyl) methyl 1 - 
15 benzyl] -6-hyaroaty-2- [4- [2- (1-pyrrolidinyl) ethoxy] - 

phenyl ] benzo [b] thiophene Dioxalate • 

ci 



2 C2H2O4 




Part A . 6 -Benzyloxy-2 - ( dimethylamino ) benzo [b J thi o - 
phen-3-yl 3-Chloro-4- [ (1-pyrrolidinyl) methyl] phenyl 
20 Ketone. 




The title coinpound was prepared in 93% yield by 
essentially following the proced\ires outlined in Example 41, 
Part C (but using thionyl chloride to form the acid chloride) 
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from 6-benzyloxy-2- (dime thy lamino) benzo [Jb] thiophene (Example 
81, Part B) and 3-chloro-4- [ (l-pyrrolidinyl)methyl]benzoic 
acid (Example 83, Part C) • 

5 FDMS 504 (M-1) ; Anal Calcd. for C29H29CIN2O2S: C, 68.96; H, 
5.79; N, 5.55. Found: C, 69.00; H, 5.62; N, 5.55. 

Part B. 6-Bon2yloxy-2- 14- [2- (l-pyrrolldlnyl)etlioxy] - 
phenyl] benzo tJb] t:liiophon-3-yl 3-Chloro-4- [ (1- 
10 pyrro lidiny I ) methyl] phenyl Ketone * 



The title compound was prepared in 94% yield by 
essentially following the procedures in Exanple 81, Part E, 
from 4-[2-(l-pyrrolidinyl)ethoxylphenyl magnesium bromide 
15 (iExample 81-, Part D) and 6-benzylo3^-2- (dimethylamino) - 

benzo [Jb] thiophen-3-yl 3'-chloro-4- [ (1-pyrrolidinyl ) methyl ] - 
phenyl ketone (Part A) , 

FEMS 651 (M+) . 

20 

Part C. 3 -Chloro-4- I (1-pyrrolidinyl) methyl] phenyl 
6-Hydroxy-2- [4- 12- (1-pyrrolidinyl) ethoxy]phenyl] - 
benzo [h] thlophen-3-yl Ketone Dioxalate . 



ci 




ci 



HO' 




2 C2H2O4 
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The free base of the title compound was prepared in 71% 
yield by essentially following the procedures outlined in 
Example 81, Part I from the ketone. The title compound was 
prepared by essentially following the procedure outlined in 
5 Example 21, Part C. 

mp 174-178 **C; FDMS 561 (M"*-) ; Anal. Calcd for 
C32H33C1N203S-1.75C2H204: C, 59.33; H, 5.12; 3.78. 
Found: 59.33; H, 5.27; N, 3.90. 

10 

Part D. 3- [3-Chloro-4- [ (l-pyrrolidinyDmothyl] - 
benzyl] -6-hydroxy-2- [4- [2- (l-pyrrolidinyl)othoxy] - 
phenyl ] benzo [b] thlophene Dloxalate • 

The free base of the title compound was prepared in 38% 
15 yield by essentially following the procedures outlined in 
Example 21, Part A, from the above ketone (Part C) . The 
title compound was then prepared by essentially following the 
procedures outlined in Example 21, Part C. 

20 FDMS 547 {M+) ; Anal. Calcd for C32H35C1N202S-1.66C2H204: C, 
60.90; H, 5.54; N, 4.02. Found: C, 60.90; H; 5,72; N 3.99. 

Bxaaiple 85 

Preparation of (±)-6-Hydro3iy-3- I3-methoxy-4- [ [tjrans-2- 
25 (l-piperiayl)cyclohexyl]oacyl benzyl 1 -2- [4 - [2- (1-pyrro- 
lidinyl ) ethoxy] phenyl ] benzo [b] thlophene Dloxalate • 




Part A. (±) -6-Benzyloxy-2- [4- 12- ( 1-pyrrolldlnyl ) - 
ethoxy] phenyl]benzo [b] thlophen-3-yl 3-Methoxy-4- 
30 [ [trans-2-(l-plperldyl)cyclohexyl]oxylphenyl Ketone. 
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The title conpound was prepared in 72% yield hy 
essentially following the procedures outlined in Exaitple 20, 
Part B, from 6-benzyloxy-2-[4-[2-{l-pyrrolidinyl)ethoxy]- 
5 phenyl ] benzo [Jb] thiophen- 3 -yl 4-hydroxy-3-methoxyphenyl ketone 
(Example 81, Part F) and (±) - trans-2- (l-piperidyl) - 
cyclohexanol (Example 20, Part A). 

FDMS 746 (M+); Anal. Calcd for C46H52N2O5S-0.19CH2C12: C, 
10 72.89; H, 6.94; N, 3.68. Found: C, 72.84; H, 6.98; N, 4.03. 

Part B. (±) -6-Hydroxy-3- [3-fliethoxy-4- [ [ tra2is-2- (l- 
pip6ridyl) cyclohexyl] oxy]bonzyl] -2- 14- [2- ( 1-pyrro- 
lidinyl ) ethoxy 1 phenyl ] benzo IbJ thiophene Dioxalate • 

15 The free base of the title compound was prepared in 46% 

yield by essentially following the procedures outlined in 
Example 21, Part A and Example 81, Part I from the ketone 
(Part A) , The title compound was then prepaured by 
essentially following the procedure outlined in Exanqple 21, 

20 Part C. 

TOP 167-171 (dec); FEMMS 641 (M+) ; Anal. Calcd for 
C39H48N204S-1-88C2H204: C, 63.39; H, 6.44; N, 3.46. Found: 
C, 63-39; H, 6,61; 3.27. 

25 

Example 86 

Preparation of (±) -6-Hydroxy-2- 14- [2- ( 1-pyrrolidinyl) - 
ethoxy] phenyl] benzo [Jb] tliiophen-3-yl 3-Methoxy-4- 
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[ [ trans-2 - ( 1-piper idyl ) cyclohoxy 1 loxy] phenyl Ketone 
Dioxalate* 




The free base of the title compoiind was prepared in 41% 
5 yield by essentially following the debenzylation procedure in 
Example 81, Part I, from the ketone (Example 85, Part A) . 
The title compound was then prepared by essentially following 
the procedures in Exan^le 21, Part C. 

10 mp 151-155 '^C; FDMS 655 (M+) ? Anal- Calcd for 

C39H46N205S-1.76C2H204: C, 62.79; H, 6.14; 3.44. Found: 
C, 62.56; H, 6.54; N, 3,31. 

15 Example 87 

Preparation of (±) -3- [ [ traii0-2- (Dimetliylamlno) - 
cyclohexyl]oxy]i0oxazol-*5-yl 6-Hydroxy-2- [4- [2-(l- 
pyrrolldinyDethoxy] phenyl ]benzo [Jb] thlophen-3-yl 
Ketone Dloxalate. 



20 




Part A. (±) -Methyl , 3- [ [trans-2- (Dimethylamino) - 
cyclohexyl]oxy] isoxazole-5-carboxylate. 
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0, 




MeO 



The title coinpound was prepared in 73% yield by 



essentially following the procedures outlined in Exan^le 20, 
Part B from methyl 3-hydroxyisoxa2ole-5-carboxylate and 
5 (±)-trans-2-(dimethylamino)cyclohexanol (Example 79, Part A). 

FDMS 268 (M+); Anal- Calcd for Cj^2^26^2^A'' ^' 58.19; H, 
7-51; N, 10.44. Found: C, 58.31; H, 7.51; N, 10.54. 

10 Part B. (±)-3-[[trajis-2-(Diinethylamino)cyclohoxyll- 
03cy]l8oxazole-5-carboxylic Acid. 



HO 

The title compound was prepared by essentially following 
the procedures outlined in Exaiiple 20, Part C, from the ester 
15 (Part A) . 

Part C. (±) -6-Beiizyloxy-2- (diaethylainiiio)benzo [l>] - 
thioplian-3-yl 3 - [ [trans- 2- (Dimethylamino) cyclohexyl] - 
oxyl i80xazol-5-yl Ketone. 




wo 97/25033 



PCTAJS96/17W5 



-231- 

The title compound was prepared in 92% yield by 
essentially following the procedures outlined in Example 84, 
Part A from the isoxazole-5-carboxylic acid (Part B) and 
6-benzyloxy-2-{dimethylamino)benzo[Jb] thiophene (Example 81, 
5 Part B) . 

FDMS 519 (M+); Anal. Calcd for C29H33N3O4S-0.52H2O: C, 
65,84; H, 6.49; N, 7.94. Found: C, 65.87; H, 6.12; N, 7.56. 

10 Part (±)-6-Bonzyloxy-2- I4-[2-{l-pyrrolidinyl)- 

ethoxylphonyl]bonzo[Wthiophen-3-yl 3-C tt2^an0-2- 
(Dimothylalaino)cyclohexyl]oxy] iaoxazol-S-yl Ketone. 




The title conpound was prepared in 77% yield by 
15 essentially following the procedures outlined in Example 81, 
Part E from the ketone (Part C) and 4- [2- (l-pyrrolidinyl) - 
ethoxy] phenyl magnesium bromide (Example 81, Part D) . 

FEMS 666 (M+) . 

20 

Part (±) -3- [ [traiifl-2- (Dimethyl amino) cycloheacyl] - 

oxyl i80xazol-5-yl 6-Hydroxy-2- [4- [2- (1 -pyrrol idinyl) - 
ethoxy] phenyl ] benzo [i>] thiophen-B -yl Ketone Bloxalate • 

The free base of the title compound was prepared in 51% 
25 yield by essentially following the debenzylation procedure 

outlined in Example 81, Part I from the ketone (Part D) . The 
title coirpound was prepared by essentially following the 
procedures in Example 21, Part C. 
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FDMS 576 (M+) • 

Example 88 

Preparation of 3- [4- [ ( Dimethylamlno) methyl] -3- 
5 methoxybenzyl] -6-hydroxy-2- [4- [2- (1-pyrrolidinyl) - 
ethoxy ] phenyl ] benzo [ Jb] thiophene Dioxalate - 



Part A. 4-Allyloxy-a-hydroxy-N, N-dimethylphenyl- 
thioacetamide • 



The title corapoimd was prepared in 70% yield by 
essentially following the procedure in Example 81, Part A 
JErom 4-allyloxybenzaldehyde. 

15 FEMS 251 (M+) . 

Part B. 6-Allyloxy-2- (dimethylamlno) benzo [bl thiophene . 



The title eontpoimd was prepared in 49% yield by 
20 essentially following the procedures outlined in Example 81, 
Part B from the thioacetamide (Part A) . 



HO' 





OH 



10 




FDMS 233 (M+) ; Anal- Calcd for C13H15NOS: C, 66.92; H, 6.48; 
N, 6.00. Found: C, 66.76; H, 6.54; N, 5.82. 
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Part C. Methyl 4- (Dimothylamino)^^l©thyl-3-methoxy- 
ben^oate• 

o — 

4^ 
o 

5 The title coirpound was prepared in 77% yield by 

essentially following the procedure outlined in Example 37, 
Part A from methyl 4-bromomethyl-3-inethoxyben2oate (see 
Example 37, Part A) and dimethylamine . 

10 FDMS 223 {M+) ; Anal. Calcd. for C2^2%7^^3 = ^' ^4.55; H, 
7.67; N, 6.27. Foiind: C, 64.52; H, 7.68; N, 6.43. 

Part 4- (Dimethylanino) methyl- 3 -methoxybenzoic 

Acid. 




15 O 

The crude title coitqpoxand (+30% NaCl by weight) was 
prepared by essentially following the procedures outlined in 
Example 20, Part C from the methyl benzoate (Part C) - 

20 Part E • 6 -Allyloxy-2 - {dimethylamine ) benzo [i>] thiophen 
3-yl 4- (Dimethylamine) methyl- 3 -methoxyphenyl Ketone. 




The title compound was prepared in 73% yield (23% SM 
recovered) by essentially following the procedures outlined 
25 in Example 84, Part A from 6-allyloxy-2- (dimethylamino)benzo- 
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[jb] thiophene (Part B) and 4- (diinethylainino)inethyl-3- 
methoxybenzoic acid (Part D) . 

FDMS 424 (M+); Anal. Calcd for C24H28N2O3S: C, 67.90; H, 
5 6.65; N, 6.60- Foiind: C, 68.18; H, 6.77; N, 6.81. 

Part F. 6-JLllyloxy-2- [4- [2- (l-pyrroliainyl)ethoacy] - 
phenyl] benzo [Jb] thioplien-3-yl 4- ( Dimethylamino) methyl - 
3-methoxyphenyl Ketone. 




The title compound was prepared in 70% yield by 
essentially following the procedures outlined in Example 81, 
Part E from the ketone (Part E) and 4- [2- (1-pyrrolidinyl) - 
ethoxy] phenyl magnesium bromide (Example 81, Part D) . 

15 : 

FDMS 570 (M^); Anal. Calcd for C34H38N2O4S: C, 71.55; H, 
6.71; N, 4.91. Found: C, 71.30; H, 6.85; N, 4.89. 

Part G. 3-[4-( Dime thy lamino ) methyl - 3 -me thoxybenzy 1 ] - 
20 6 -hydroxy- 2- [4- [2- ( 1-pyrrolidinyl) ethoxy] phenyl] - 
benzo [ Jb] thiophene Dioxalate • 

Deoxygenation of the ketone (Part F) was accomplished in 
57% crude yield by essentially following the procedures 
outlined in Example 21, Part A, 

25 The free base of the title compound was prepared by 

stirring a slurry of the above crude product (139 mg, .250 
mmol), 10% Pd/C (150 mg) , and p-toluenesulfonic acid 
monohydrate (105 mg, .551 mmol) in 3 mL of a 5:1 mixture of 
MeOH-THF solution at reflux for 22 h. The reaction was 

30 quenched with 3.5 mL of saturated aqueous NaHC03 solution, 
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stirred vigorously for 15 min, and then concentrated to 
dryness under reduced pressure. The residue was taken up in 
200 mL of THF and stirred vigorously for 30 min. The slurry 
was filtered through a pad of diatomaceous earth and washed 
5 with THF. The filtrate was concentrated under reduced 

pressure and the residue was flash chroma tographed (silica 
gel, 10%I10% NH4OH in MeOH] /CH2CI2) to afford 66.7 mg (.129 
iranol, 52%) of a light brown foam. The title compoxind was 
prepared by essentially following the procedures outlined in 
10 Example 21, Part C. 

EDMS 517 (Mt); Anal. Calcd for 

C3lH36N2O3S-2.0C2H2O4-0,7H2O-1.2C4H8O2 (Hygroscopic) : C, 
58.65; H, 6.31; N, 3.44, Found: C, 58.27; H, 6.31; N, 3.41. 

15 

Exaaple 89 

Preparation of 2-[4- (2 - (Dliaetliyla]aino)ethoxy] phenyl] - 
3- [4- (dlmet:hylamino)methyl-3-methoxybenzyl] -6-hydroxy- 
benzo lb] thiophene Dioxalate • 




Part A. [2- (4-Clilorophenoxy)ethyl]dimetliylamlne. 




/ 

The title compoimd was prepcured in 61% yield (26% SM 
recovered) by essentially following the procedure outlined in 
25 Example 34, Part A from 2-broinoethyl 4-chlorophenyl ether and 
dime thy lamine . 

FDMS 199 (M+); Anal . Calcd for C20H14CINO: C, 60.15; H, 
7.07; N, 7.01. Found: C, 59.88; H, 7.03; N, 7.22. 
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Part B. Preparation of 4- [2- (Dimethylamino)ethoxy] - 
phenyl Magnesium Chloride. 




5 To the chlorobenzene (Part A) in 23.6 mL of freshly 

distilled THF was added 216 mg of magnesiiim turnings and a 
catalytic ainoxint of iodine crystals. The mixture was heated 
at reflvix for 36 h or until all the magnesium was consumed to 
afford -23.6 mL of 0.38 M GrignsLrd reagent solution as a 
10 milky white suspension. 

Part C . 6-Allyloxy-2- [4- [2- (dimethylamino) ethoxy] - 
phenyl] benzo thiophen-3-yl 4- ( Dimethylamino) methyl- 
3 -methoxypheny 1 Ketone . 



o^ 




The title conpound was prepared in 80% yield by 
essentially following the procedures outlined in Example 81, 
Part E from the ketone (Example 88, Part E) and the Grignard 
reagent (Part B) . 

20 

FDMS 544 (M+); Anal. Calcd for C32H3gN204S: C, 70.56; H, 
6.66; N, 5.14. Found: C, 70.33; H, 6.73; 5.10. 

Part D. 2- [4- [2- (Dimethylamino) ethoxy] phenyl] *3<- [4- 
25 ( dimethylamino ) methyl-3 -methoxybenzyl ] - 6 -hydroxy- 
benzo [b] thiophene Dioxalate . 
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Deoxygenation of the ketone (Part C) was accomplished in 
46% by essentially following the procedures outlined in 
Example 21, Part A. 

The free base of the title compound was prepared in 45% 
5 yield by essentially following the procedures outlined in 
Example 88, Part G. The title compound was then prepared by 
essentially following the procedure outlined in Example 21, 
Part C. 



10 FDMS 491 (M^); Anal. Calcd for 

C29H34N2O3S-2.0C2H2O4-1.06C4H8O2 (Hygroscopic): C, 58.54; H, 
6.13; N, 3.67, Found: C, 58.62; H, 6.39; N, 3.79. 



15 Preparation of 2- [4- [2* (Bimethylamino) ethoxy] phenyl] 
6-hydroxybenzo [Jb] thlophen-3-yl 4- (Dlmetliylamino) - 
methyl - 3 -ne thoxypheny 1 Ketone Di oxalate • 




The free base of the title compound was prepared in 37% 
20 yield by essentially following the procedures outlined in 
Example 88, Part G from 6-allyloxy-2- [4- [2- (dimethylamino) - 
ethoxy ] phenyl ] benzo [ Jb] thiophen-3 -yl 4 - (dimethylamino) methyl- 
S-methoxyphenyl ketone (Exaitple 89, Part C> • The dioxalate 
was then prepared by using the procedures from Exaittple 21, 
25 Part C from the free base. 

FDMS 505 (M+); Anal. Calcd for C29H32N204S-2 .OC2H2O4 : C, 
57.89; H, 5.30; N, 4.09. Found: C, 57.75; H, 5.47; N, 4.13. 
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Example 91 

Preparation of 4- (Dimothylamino)methyl-3-nlothoxy- 
phonyl 6^Hydroxy-2- [4- [2- (1-pyrrolidinyl) othoxy] - 
phenyl ] benzo [ !>] thiophen-3 -yl Ketone Dloxalate • 




2 C2H2O4 



The free base of the title compound was prepared in 81% 
yield by essentially following the procedures outlined in 
Example 88, Part G from 6-allyloxy-2- [4- [2- (l-pyrrolidinyl) - 
ethoxy] phenyl] benzo [Jb] thiophen-^S-yl 4- ( dime thy lamino) methyl- 
10 3-methoxyphenyl ketone (Example 88, Part F) - The dioxalate 
was then prepared by using the procedures from Example 21, 
Part C from the free base. 

FDMS 531 (M+); Anal. Calcd for C3;j^H34N2O4S-2.0C2H2O4: C, 
15 59.15; H, 5.39; N, 3.94. Found: C, 58.96; H, 5.73; N, 4.00 

Exanple 92 

Preparation of (±) -4-Hydroxy-3- [4-^ [ ttranfl-2- (1- 
piperidyl) cyclohexy 11 oxyl benzyl] -2-14- [2- (1-pyrro- 
20 lidlnyl ) ethoxy] phenyl] benzo lb] thiophene Dioxalate . 




Part A. 4 -Metlioxyl>enzo I Jb] thiophene and 6-Hethoxy- 
benzo [h] thiophene • 
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OMe 




+ 



MeO' 




To a mixture of 25.10 g of 3-inethoxybenzenethiol and 
19.2 mL of bromoacetaldehyde dimethyl acetal in 200 mL of 
acetone was added 27 g of K2CO3 in one portion at room 
5 temperature. The white suspension was stirred vigorously at 
room temperature for 2 h. The mixture was filtered with 
thorough ethereal rinse. The filtrate was concentrated, 
taken up in 500 mL of Et20, and washed with 300 mL of H2O/ 
0.5 N KOH, H2O, and brine. The washings were back extracted 
10 with Et20 (3 x 500 mL) . Combined organic layers were dried 
over MgS04 and concentrated to afford 37.46 g (quantitative) 
of the crude 3-methoxybenzenethioacetaldehyde dimethyl 
acetal . 



15 500 mL of chlorobenzene at 145 ^'C (bath tCTip-) was added 
dropwise 18.44 g of the crude acetal in ca. 100 mL of 
chlorobenzene over 4.5 h period. The dark green biphasic 
solution was heated at reflux with vigorous stirring for 
another 2 h. After cooling to room temperature, the organic 

20 layer was separated, concentrated, taken up in 500 mL of 
EtOAc, and washed with 300 mL of H2O and brine. The PPA 
layer was dissolved in ca. 1.0 L of H2O and extracted with 
EtOAc (4 X 500 mL) . The extracts were washed with 300 mL of 
H2O and 1:1 mixture of satxirated aqueous NaHC03 and brine. 

25 Combined organic layers were dried over MgS04, concentrated 
and purified by PrepLC with hexanes to yield 2.40 g of 4 - 
methoxybenzo[Jb]thiophene and 7.96 g of 6-methoxybenzo[bl - 
thiophene (78% total) which were cleanly separated. 

30 4-methoxybenzothiophene; EDMS 164.0 (M+) ; Anal. Calcd for 
CgHgOS: C, 65.82; H, 4.91; S, 19.52. Found: C, 66.01; H, 

4.90; S, 19.60. 

6-methoxybenzothiophene: EDMS 164.0 (M+) . 



To a heated biphasic solution of 53.9 g of PPA in ca. 
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Part B. 4-Hethoxybenzo[i>] t;hiophene-2-boronlc Acid. 



The title compoiand was prepared in 62% yield by 
essentially following the procedures in Example 1, Part A 
5 from 4-methoxybenzothiophene (Part A) . 

mp 267-270 °C; FDMS 570. 

Part C- 4-Methoacy-2- [4- [2- ( l-pyrrolidinyl)ethoxy] - 
10 phenyl ] benzo [b] thiophene • 



The title conpound was prepared in 53% yield by 
essentially following the procedures outlined in Example 1, 
Part B from 4-methoxyben2o[jb] thiophene-2-boronic acid 
15 {Part B) . 

FDMS 353 (M+). 

Part 4-Hydroxy-2- [4 - [2 - (1-pyrrolidinyl) ethoxy) - 

20 phenyl ] benzo [b] thiophene • 



The title compound was prepared by essentially following 
the procedures outlined in Example 21, Part B from the 
methoxybenzo [bl thiophene (Part C) . Recrystallization from 
25 EtOAc-hexanes afforded 712 mg (2.09 mmol. 38%) of off-white 
needle-like crystals. 



OMe 




OMe 




OH 
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mp 191-193 °C; FDMS 339 (M+) ; Anal. Calcd for 
C20H21NO2S-0.17H2O: C, 70.13; H, 6.28; N, 4.09. Found: C, 
69.81; 6.10; N, 3.85. 

V 

5 Part E. 2-I4-[2-{l -py r rolidiny 1 ) e thoxy 1 phenyl ] - 
benzo [2>1 tliiophen-4-yl 4-Fluorobenzoato . 



A mixture of 4-hydroxybenzo[jbl thiophene (Part D) (607 
mg, 1.79 mmol) and 4-f luorobenzoyl chloride (233 \LL, 1.97 
10 mmol) in 10 mL of anhydrous dichloroethane was stirred at 
room temperature for 18 h. Another portion of 4- 
f luorobenzoyl chloride (166 jtL, 1.48 mmol) was added and the 
reaction mixture was stirred for 3 days. A third portion of 
acid chloride (233 1.97 mmol) was added and the mixture 

15 was stirred for an additional 4 h. The reaction was then 

quenched with 25 mL of satd. NaHC03 soln, and the mixture was 
extracted (3 x 100 mL) with EtOAc. The combined organic 
layers were washed with 100 mL of brine, dried over MgS04, 
concentrated under reduced pressure, and flash 

20 chromatographed (silica gel, 5% [10% NH4OH in MeOH] /C2I2C12) to 
afford 699 mg (1.51 mmol, 85%) of a white solid. 

FEMS 461 (M+); Anal. Calcd for C27H24FN03S- 0 . 16NH5O: C, 
69.42; H, 5.35; N, 3.48. Found: C, 69.40; H, 5.30; N, 3.65. 

25 

Part F. 3- (4-Fluorophonyl)carbonyl-2- [4- [2- (1- 
Pyrrolidinyl) ethoxy] phenyl] benzo [b] thiophen-4-yl 
4--Fluorobenzoate • 




o 
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To a solution of 4-f luorobenzoate (Part E) (683 mg, 1,48 
iranol) in 10.0 mL of anhydrous dichloroe thane was added 4- 
fluorobenzoyl chloride (192 (IL, 1.63 iranol) at room 

5 tCTiperature. The reaction mixture was cooled to 0 **c, and 
aluminum chloride (789 mg, 5.92 mmol) was added which turned 
the slurry into a dark red homogeneous solution. The 
reaction mixture was slowly warmed to room temperature and 
then stirred for 24 h. Another portion of aluminum chloride 
10 (395 mg, 2.94 mmol) and 4- fluorobenzoyl chloride (95 ^iL, .80 

mmol) were added, and the reaction mixture was stirred at 
room temperature for another 24 h. The reaction mixture was 
then poured into 25 mL of ice-cold saturated aqueous NaHC03 
solution. The mixture was taken up in EtOAc and the layers 

15 were separated. The aqueous layer was extracted with EtOAc 
(4 x 150 mL) . The combined organic layers were washed with 
100 mL of brine, dried over MgS04, concentrated under reduced 
pressure, and purified by flash chromatography (MPLC, silica 
gel, 40:57:3 THF-hexanes-Et3N) to afford 193 mg (.331 mmol, 

20 22%) of white foam. 

mp 58-63 ^C; FDMS 583 (M+) ; Anal. Calcd for C34H27F2NO4S: C, 
69,97; H, 4.66; N, 2.40. Found: C, 70.37; H, 5.00; N, 2.30. 

25 Part 0» (±) -4-Hydroxy-2- [4- [2- (1-pyrrolidinyl) - 

ethoacy] phenyl ]benzo[Jb]tliiophen-3-yl 4- [ [traxis-2- (1- 
Plperldyl ) cycloheacyl ] oxy 1 phenyl Ketone • 



wo 97/25033 



PCTAJS9««7995 



-243- 



10 



20 




The title coirpoijnd was prepared in 32% yield by 
essentially following the procedures in Example 75, Part G, 
from the 4-f luorobenzoate (Part F) and (±) -trans-2- (1- 
5 piperie^Dcyclohexanol (Exanple 20, Part A). 

FDMS 625 {M+ ) ; Anal . Calcd for C3 8H44N2O4S • 2 . 5C2H2O4 • 3 . 2H2O : 
C, 56.91; H,6.15; N, 3.09. Found: C, 56.61; H, 5.80; N, 
3.47. 



Part H- (±)-4-Hydroxy-3-[4-tIti-anfl-2-(l-piperidyl)- 
cyclolioxylloxylbonzyll -2- t4- [2- (l-pyrrolidinyl) - 
ethoxy ]pli«nyl]benzo thiophene 




15 The title compoxind was prepared in 24% yield by 

essentially following the procedures outlined in Example 21, 
Part A from the ketone (Part G) . 



FI»IS 610 (M+) . 

Part I. (±)-4-HyarojQr-3-I4-[[traa»-2-(l-piparidyl)- 
cyclobexylloxy] benzyl] -2- [4- 12- (l-pyrrolidinyl) - 
ethoxy 1 phenyl ] benzo [ Jb] thiophene Dioxalate . 
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The title confound was prepared by essentially following 
the procedure outlined in Example 21. Part C from the free 
base (Part H) . 

5 FDMS 611 (M+); Anal. Calcd for C38H46N2O3S-2.lC2H2O4-3.3H2O: 
C, 58.98; H, 6.66; N, 3.26. Found: C, 58.70; H. 6.32; N, 
3.28. 



10 



20 



Eatxm^lB 93 

Preparation o£ S-Mothoxy- 3-13 -methoxy-4 -1(1- 
pyrrolldinyl) methyl] benzyl! -2- [4- [2- (l-pyrrolidlnyl) - 
ethoxy ] phenyl ] benzo [ Jbl thlophene Dioxalate . 




2 C2H2O4 



Part A. 5-Methoacy-2-[«-I2-(l-pyrrolidinyl)ethoxyl 
15 phenyl! benzo [blthiophen-3-yl 3-Methoxy-4- t (l- 
pyrrolidlnyl)methyllphenyl Ketone Dioxalate. 




2 C2H2O4 



The free base of the title compound was prepared in 37% 
yield by essentially following the procedures outlined in 
Example 41; Part C from 5-methoxy-2-l4-[2-(l-pyrrolidinyl)- 
ethoxylphenyllbenzo[b]thiophene (Example 71, Part C) and 3- 
methoxy-4-t (l-E>yrrolidinyl) methyl 1 benzoic acid (Exanple 41. 
Part B) . The title compound was prepared by essentially 
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following the procedures outlined in Example 21, Part C from 
the free base. 

FDMS 571 (M+); Anal. Calcd for 
5 C34H38N2O4S-2.0C2H2O4-0.48C4H8O2: C, 60.46; H, 5.83; N, 
3.53. Found: C, 60.57; H, 6.08; N, 3.58. 

Part B. 5-Mothoxy-3- [3-mathoxy-4- { 1 -pyrrol idinyl - 
methyl) benzyl] -2-14- [2- (1-pyrrolidinyl) ethoxy] phenyl] - 
10 benzo [Jb] thiophene Dioxalate. 

The free base of the title compound was prepared in 68% 
yield by essentially following the procedures in Example 21, 
Part A from the free base of ketone (Part A) . The title 
compound was prepared by essentially following the procedures 
15 in Example 21, Part C from the free base. 

Free base: FDMS 557 (M+) ; Anal. Calcd for C34H40N2O3S: C, 
73.35; H, 7.24; N, 5.03. Found: C, 73.49; H, 7.12; N, 5.03. 
Dioxalate: FDMS 557 (M+) ; Anal^ Calcd for 
20 C34H40N2O3S-1.7C2H2O4-0.5C4H8O2: C, 62.77; H, 6.34; N; 3.72. 

Found: C, 62.63; H, 6.73; N, 3.97. 



Preparation of 1- 12- t2-Plttoro-4- [ [2- [4- [2- (1-pyrro- 
25 lldinyl)ethoxy] phenyl] benzo[b] thiophen- 3 -yl] methyl] - 
phenoxy ] ethyl] pyrrolidine Dioxalate * 



Example 94 



F 
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Part A. 3^4-Dif luorophonyl 2- [4- [2- (1-Pyrrolidinyl) - 
ethoxy ] phenyl ] benzo [b] thlophen-3 -yl Ketone . 



A slurry of 3.23 g (10 mmol) of 2- [4- [2- (1-pyrro- 
5 lidinyl)ethoxy)phenyl]benzo[jb] thiophene in 50 mL of 

1 , 2 Michloroethane was treated with 1.76 g (10 mmol) of 
3,4-difluorobenzoyl chloride at 0 °C. The mixture was 
protected from light and 4.4 mL (40 mmol) TiCl4 was added 
dropwise. The reaction was stirred at 0 **C for 5 h at which 

10 time it was quenched by carefully pouring it into 400 mL of 
saturated aqueous NaHC03. To this was added EtOAc (200 mL) , 
cuid the two layers were separated. The aqueous layer was 
extracted with EtOAc (2 x 50 mL) , The combined organic 
layers were dried over Na2S04 and evaporated in vacuo to give 

15 a crude oil which was purified by chromatography (Si02; 2% 
MeOH in CHCI3) to afford 1.7 g (3.7 mmol; 37%) of the ketone 
as a viscous oil. 

1h NMR (CDCI3) 6 7.87-7.75 (m, 2H) , 7.63-7.56 (m, IH) , 7.48- 
20 7.31 (m, 3H), 7.30-7.25 (m, 2H) , 7.03-6,94 (m, IH) , 6.79-6.75 
(m, 2H), 4.1 (t, 2H), 2.8 (t, 2H) , 2.7-2.5 (m, 4H) , 1.84- 
1.80 (m, 4H) ; FDMS 463 (M+) ; Anal. Calcd for 

C27H23F2NO2S-I.O8CHCI3: C, 56.93; H, 4.1; N, 2.36. Found: C, 
56.90; H, 4.05; 2.45. 

25 

Part 3-Fluoro-4- [2- (1-pyrrolidinyl) ethoxy] phenyl 

2- [4- [2- (l-Pyrrolidinyl)ethoxyphenyl]benzo[b] thiophen- 

3- yl Ketone* 



F 
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A 60% dispersion of sodium hydride in mineral oil (0,39 
g, 9.8 mmol) was rinsed with hexanes and dried under reduced 
pressure. To this was added 30 mL of dry THF, followed by 
5 1.1 g (9.8 mmol) of 1- (2 -hydroxyethyl) pyrrolidine. After gas 
evolution had ceased, a solution of 2.27 g (4.90 mmol) of the 
3 , 4-dif luorophenyl 2- [4- [2 - (1-pyrrolidinyl ) ethoxy) phenyl ] - 
benzo[jb] thiophen-3-yl ketone in 30 mL of THF was added. The 
reaction was stirred under a nitrogen atmosphere for 3 h at 

10 ambient temperature after which it was poured into a mixture 
of 100 mL of brine and 60 mL of EtOAc. The layers were 
separated ajid the aqueous layer was extracted with^30 mL of 
EtOAc. The combined organic layer was washed with brine (2 X 
100 mL) , dried over Na2S04/ and concentrated under reduced 

15 pressure to give 3.2 g of an oil. This was purified twice by 
chromatrography {Si02; 50/45/5% THF/Hex/Et3N; then 5% CHCI3 
in MeOH) to afford 1.6 g (2.9 mmol; 58%) of the desired 
compound as a viscous oil. 

20 1h NMR (CDCI3) 8 7.87-7.84 (m, IH) , 7.69-7.66 (m, IH) , 7.58- 
7.54 (m, IH), 7.50-7.47 (m, IH) , 7.38-7.26 (m, 3H) , 6.81-6.75 
(m, 4H), 4.15 (t, 2H), 4.06 (t, 2H) , 2.91-2.86 (m, 4H) , 2.62- 
2.61 (m, 8H), 1.82-1.77 (m, 8H) ; FDMS 461 {M-97) , 559 (M+l) ; 
Anal- Calcd for C33H35FN203S- 1.45CHC13 : C, 56.54; H, 5.02; N, 

25 3.83. Found: C, 56.45; H, 5.0; N, 3.87. 

100 mg was converted to the dioxalate salt. 

Anal. Calcd for C33H35FN203S-2 C2H204-1 H2O: C, 58.72; H, 

5.46; N, 3.70. Found: C, 58.46; H, 5.06; N, 3.32. 



30 
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Part C. 1- [2- [2-Fluoro-4- [ [2- [4- [2- (l-pyrrolidlnyl) - 
ethoxy] phenyl ]benzo [hi thiophen-3-yl]met:hyl]phenoxy] - 
ethyl 1 pyrrolidine Dioxalate • 

A solution of 1.1 g (2 nunol) of 3-f luoro-4- [2- (1- 
5 pyrrolidinyl) ethoxy] phenyl 2- [4- [2^ (1-pyrrolidinyl) ethoxy- 
phenyl]ben2o[i?]thiophen-3-yl ketone in 25 mL of THF at 0 °C 
was treated with 10 mL of 1 M DIBAL-H in hexanes. The 
reaction was stirred at 0 for 30 min and was quenched by 
the addition of 5 mL of EtOAc and concentrated in vacuo. The 

10 resulting residue was immersed in an ice bath, then 

cautiously treated with 10 mL of TFA, followed by 186 mg (5 
mmol) of NaBH4. The reaction was stirred for 2 h, then 
evaporated in vacuo. The residue was taken up in 50 mL of 
5 N NaOH and extracted with CH2CI2 (2 X 30 mL) . The combined 

15 extracts were dried over Na2S04 and evaporated in vacuo to 
give 900 mg of an oil. Purification by chromatography (MPLC 
Si02; 60/35/5 THF/Hex/TEA) afforded 135 mg (0.25 mmol, 12%) 
of the title compound as an oil which was converted to the 
dioxalate salt according to the method of Example .1, Part C. 

20 

1h NMR (CDCI3) 5 7.95-7.85 (m, IH) , 7.75-7.7 (m, IH) , 7.6- 
7:65 (m, IH), 7.55-7.5 (m, IH) , 7.45-7.38 (m, 4H) r7.05 [s, 
in), 6.85-6.8 {m, 2H) , 5.05 (s, 2H) , 4.20 (t, 2H) , 4.1 (t, 
2H), 3.0-2.9 (m, 4H) , 2.7-2.6 (m, 8H} , 1.8-1.9 (m, 8H) ; Anal. 
25 Calcd for C33H37FN202S- 1.65 C2H2O4: C, 62.89; H, 5.86; N, 
4.04. Found: C, 62.93; H, 6.05; N, 4.00. 

Example 95 

Preparation of l-[2- [4- [ [2- [4- [2- (l-Pyrrolldinyl> - 
30 ethoxy] phenyl Ibenzo [b] thlophen-3-yl)methyl] -^2- 

trl£luoromethylphenoxy] ethyl] pyrrolidine Dioxalate . 
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2C2H2O4 



Part A. 4-Fluoro-3-trif luoromothylphonyl 2- [4- [2- (1- 
Pyrrolidlnyl)et:hoxy]ph.enyl]benzo [i>] thiophen-B-yl 
Ketone • 




A slurry of 8 g (38.4 inmol) o£ 4-fluoro-3-trif luoromethyl 
benzoic acid in 30 mL of dichloromethane and 2 drops of DMF 
was treated with 6.70 niL {76.9 iranol) of (C0C1)2 and the - 
mixture was stirred at ambient temperature for 4 h. The 

10 resulting solution was evaporated in vacuo, and the residual 
oil was distilled under reduced press\ire to yield 7.2 g (31.8 
inmol, 83%) of the acid chloride as a colorless oil. 

A solution of 3.38 g (10.45 mmol) of 2- [4- [2- (1-pyrro- 
lidinyl) ethoxy) phenyl ]benzo[l>] thiophene was dissolved in 200 

15 mL of 1, 2-dichloroethane and treated with 2.4 g (10.45 mmol) 
of the above acid chloride at 0 **C. The; reaction was 
protected from light and 4.4 mL (39.8 mmol) TiCl4 was added 
dropwise. The reaction was stirred at ambient temperature 
for 4 h at which time it was c[uenched by carefully pouring it 

20 into 500 mL of saturated aqueous NaHC03. EtOAc (400 mL) was 
added and the two layers were separated. The aqueous layer 
was extracted with EtOAc (2 x 200 mL) . The combined organic 
layers were dried over Na2S04 and evaporated in vacuo to 
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give an oil which was purified by chromatography (Si02; 
78/20/2% Hex/THF/Et3N) to afford 3.64 g (7.1 mmol; 68%) of 
the ketone as a solid. 

5 1h NMR (CDCI3) 5 7.95-7.85 (m, 3H) , 7.45-7.35 (m, 3H) , 7.30- 
7.2 (m, 2H), 7.1-7.00 (m, IH) , 6.79-6.72 (m, 2H) , 4.05 (t, 
2H), 2.85 (t, 2H), 2.7-2.5 (m, 4H) , 1.85-1.75 (m, 4H) ; FDMS 
514 (M+1); Anal. Calcd for C28H23F4NO2S: C, 65.89; H, 4.51; 
N, 2.73. Found: C, 65.75; H, 4.68; N, 2.78. 

10 

Part B. 2-[4-[2-(l - Pyrrol idiny 1 ) e thoxypheny 1 ] - 

bonz o [ Jb 1 thiophon- 3 -y 1 4 - 1 2 - ( 1 -Pyr rolidiny 1 ) e thoxy ] - 3 - 

trlfluorophanyl Ketone . 




15 A 60% dispersion of sodium hydride in mineral oil (0,47 

g, 11.7 mmol) was rinsed with hexanes and dried under reduced 
pressure. To this was added 25 mL of dry DMF followed by 
1.35 g (11.7 mmol) 1- (2 -hydroxye thy 1) pyrrolidine. After gas 
evolution had ceased, a solution of 3 g (5.8 mmol) of 

20 4-f luoro-3-trif luoromethylphenyl 2-- [4- [2- (1-pyrrolidinyl) - 
ethoxy ] phenyl ]benzo[b]thiophen-3-yl ketone in 30 mL of DMF 
was added. The reaction was stirred under a nitrogen 
atmosphere overnight at ambient teitperature , after which it 
was poured into a mixture of 100 mL of brine and 60 mL of 

25 EtOAc. The layers were separated and the aqueous layer was 
extracted with 30 mL of EtOAc. The combined organic layer 
was washed with brine (2 X 100 mL) , dried over Na2S04, and 
concentrated xinder reduced pressure to 3.8 g of an oil. This 
was purified by chromatrography (Si02; 5% MeOH/1% NH4OH in 
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CHCI3) to afford 3.07 g (5 iranol; 87%) of the named ccar^oxmd 
' as a viscous oil. 

FEMS 609 (M+1) 

5 

412 mg was converted to the dioxalate salt. 
1h NMR (DMS0-d6) 5 8.1 {d, IH) , 8.0-7.9 (m, 2H) , 7.65 (d, 
IH), 7.5-7.4 (m. 2H). 7.4-7.3 (m, 2H) , 7.15 (d, IH) , 6.9-7.0 
(d, 2H) , 4.55 (bs, 4H), 4.55-4.4 (m, 2H) , 4.2-4.3 (m, 2H) , 
10 3-4-3.6 (m. 4H) ; 3.1-3.3 (m, 8H) , 1.8-1.95 (m, 8H) ; Anal. 
Calcd for C34H35F3N203S-1.5C2H204: C, 59.75; H. 5.15; N. 
3.77. Found: C. 59.61; H, 5.16; N, 3.80. 

i 

Part C. 1- [2- [4- [ [2- [4- [2- {l-Pyrrolidinyl>ethoxyl - 
15 phenyl] boiizo[l>ltbiophoii-3-yllmothyll-2-.t;rifluoro- 
methylphenoicy] ethyl] pyrrolidine Dioxalate . 

A solution of 1 g (1.64 mmol) of the 2-t4-[2-(l-pyrro- 
lidiny 1 ) ethoxyphenyl ] benzo [ b] thiophen- 3 1 4 - [ 2 - { 1 -pyrr o- 
lidinyl)ethoxy]-3-trifluorophenyl ketone in 30 mL of THF at 0 

20 ""C was treated with 9 mL of 1 M DIBAL-H in hexanes . The 

reaction was stirred at 0 ""C for 1 h and was quenched by the 
addition of 5 mL of EtOAc and concentrated in vBCUd, The 
resulting residue was immersed in an ice bath then cauiously 
treated with 10 mL of TFA followed by 124 mg (3.30 mmol) of 

25 NaBH4. The reaction was stirred for 2 h then evaporated in 
vacuo. The residue was partitioned between saturated aqueous 
NaHC03 (25 mL) and CHCI3 (50 mi.) . The layers were separated 
and the aqueous layer was extracted with CHCI3 (3 X 30 mL) . 
The combined organic layers were dried over Na2S04 and 

30 evaporated in vacuo to give 1.1 g of an oil. Purification by 
chromatography (Si02; 2% MeOH in CHCI3) afforded 353 mg (0.59 
mmol 36%) of the title compound as an oil which was converted 
to the dioxalate salt according to the method of Example 1, 
Part C. 

35 

NMR (Free Base-CDCl3) 5 7.84-7,81 (m, IH) , 7.48-7.45 (m, 
IH), 7.4-7.31 (m, 3H) , 7.31-7.15 (m, 2H) , 7.15-7.11 (m, IH) , 
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6.93-6.98 (m, 2H) , 6.82 (d, IH) , 4.2 (s, 2H) , 4.15-4.1 (m, 
4H), 2.95 (t, 4H); 2.65-2.55 (m, 8H) , 1.85-1.75 (m, 8H) ; 
Anal, Calcd for C38H41F3N2O10S: C, 58.91; H, 5.33; N, 3.62. 
Found: C, 58.80; H, 5.27; N, 3.57. 



10 



Bxai^ple 96 

Preparation of 3-Nitro-4- [2 - (l-pyrrolidinyDethoKy] - 
phenyl 2- [4- [2 - (l-Pyrrolidinyl)ethoxyphenyl]benzo[i>] - 
thiophen- 3 -y 1 Ketone Dioxalat e . 



2C2H2O4 




Part A. Methyl 3-Nitro-4- [2- (1-pyrrolidinyl) ethoxyl 
benzoate Hydrochloride. 




NO2 



15 A mixture of 32 g (162.4 mmol) of methyl 4-hydroxy-3- 

nitrobenzoate, 51.13 g (194.9 mmol) of tr iphenylphosphine , 
22.45 g (194.9 mmol) of 1^ (2^hydrbxyethylpyrrolidine) , and 
600 mL of CH2CI2 was cooled to 0 **C and treated with 33.95 g 
of (194*9 mmol) diethyl azodiceirboxylate . The cooling bath 

20 was removed cind the reaction was stirred at ambient 

temperature for 16 h. It was concentrated to dryness under 
reduced pressure, mixed with 200 mL of CHCI3 and filtered. 
The filtrate was chromatographed (Si02; 3% MeOH in CHCI3) to 
give 14.63 g of product still contaminated with methyl 

25 4-hydroxy-3-nitrobenzoate. It was dissolved in 200 mL of 
EtOAc and treated with HCl gas for 2 min. The resulting 
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solid was filtered to yield 11.81 g (36 mmol, 22%) of the HCl 
salt of the named product. 

1h NMR (DMS0-d6) 5 10.85-11 (bs, IH) , 8.45 (d, IH) , 8,25 (dd, 
5 IH), 7.58 (d, IH), 4.65 (t, 2H) , 3.9 (s, 3H) , 3.7-3.55 (m, 
4H), 3.05-3.4 (m, 2H) ; 2.1-1.8 (m, 4H) ; FDMS 294 (M+) ; Anal. 
Calcd for Ci4Hi8N205-HCl: C, 50.84; H, 5.79; N. 8.47. Found: 
50.84; H, 5.70; N, 8.62. 

10 Part B. 3-Nitro-4- [2- (1-pyrrolidinyl) othoxyjbenzoic 
Acid Hydrocliloride . 



•HCl NO2 

Methyl 3-nitro-4-[2-(l-pyrrolidinyl)ethoxy]benzoate (5.9 
g, 20 mmol) was mixed with 60 mL of 5 N aqueous HCl and 
15 refluxed 16 h. It was mixed with toluene/EtOH and 



resulting solid was tritrated with hot EtOAc to afford 5.7 g 
(18 mraolr 90%) of th|^, benzoic acid hydrochloride. 

20 Ir NMR {DMS0-d6) 5 8.36 (d, IH) , 8.22(dd, IH) , 7.45 (d, IH) , 
4.21 (t, 2H), 3.65-3.4 (m, 5H) , 3.0-3,2 (m, 3H) , 2.1-1.7 {m, 
4H) ; FESMS 280 (M+); Anal. Calcd for 

Ci3Hi6N2O5*HCl-0.11toluene: C, 50,60; H, 5.50; N, 8.47, 
Found: C, 50.60; H, 5.51; N, 8.57. 



Part C • 3-Nltro-4- [2- ( 1-pyrrolidinyl) ethoxy] phenyl 

2- [4 - [2- (1-Pyrrolidlnyl)ethoxyplienyl]b6nzo[i>] thiophen- 

3- yl Ketone Dioxalate. 

A mixture of 2 g (6.3 mmol) of 3-nitro-4- [2- (1-pyrro- 



mL of 1,2-dichloroethane and 2 drops of IMF was heated at 
reflux for 16 h then evaporated in vacuo to dryness. The 
resulting solid was dissolved in 50 mL of 1, 2-dichloroethane 




concentrated under reduced piressure to dryness . The 



25 



30 lidinyDethoxyl benzoic acid hydrochloride, 20 mL of SC)Cl2/ 50 
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and concentrated under reduced pressure. It was redissolved 
in 50 mL of 1, 2-dichloroethane and treated sequentially with 
a solution of 2 g (6.2 mmol) of 2- [4- [2- <l-pyrrolidinyl) - 
ethoxy] phenyl ] benzo [b] thiophene in 150 inL of 1,2-- 
5 dichloroethane and 3.3 g (24.7 mmol) of AICI3 at 0 °C. The 
reaction was protected from light and stirred at 0 for 5 h 
at which time it was quenched by carefully pouring it into 
200 mL of vigorously stirred saturated aqueous NaHCOs. A 
solution of 200 mL of EtOAc and 400 mL of THF was added and 

10 the mixture was filtered through diatomaceous earth and the 
two layers were separated. The aqueous layer was extracted 
with EtOAc (200 mL) . The combined organic layers were washed 
with brine, dried over Na2S04 and evaporated in vacuo to give 
an oil which was purified by chromatography (Si02; 10% MeOH 

15 in CHCI3) to afford 1.26 g (2.2 mmol; 36%) of the desired 

compound as an oil. A san^le of 200 mg was converted to the 
dioxalate salt according to the method of Example 1, Part C. 

1h NMR (Free Base-CDCls) 6 8.17; (d, IH) , 7.93 (dd, IH) , 7v87 
20 (dd, IH), 7.81-7.78 (m, IH) , 7.41-7.38 (m, 2H) , 7.31-7.27 (m, 
2H), 6.93 (d, IH), 6.78-6.75 (m, 2H) , 4.22 (t, 2H) , 4.04 (t, 
2H), 2,92 (t, 2H), 2.86 (t, 2H) , 2 . 61-2 . 58 (m, 8H) , 1.81-1.76 
(m, 8H) ; FJMS 586 (M+1); Anal. Calcd for C33H35N3O5S • 2C2H2O4 : 
C, 58.03; H, 5.13; N, 5.49. Found: C, 58.30; H, 5.13; N, 
25 5.74. 

Example 97 

Preparation of 3-Amiiio-4- [2- ( 1 -pyrrol idinyl ) ethoxy] - 
phenyl 2- [4- [2- ( l-PyrrolidinyDethoxyphenyl] - 
30 benzo [l>]thiophen-3-yl Ketone Dioxalate. 
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2C2H2O4 



A solution of 3-nitro-4- [2- (1-pyrrolidinyl) ethoxy] phenyl 
2- [4- [2- (l-pyrrolidinyl) ethoxyphenyljbenzo [b] thiophen-3-yl 
ketone (0,57 g 1 mmol) xn 10 mL of BtOH cind 10 mL of HOAc wa.s 
5 hydrogenated in a shaken hydrogenation apparatus for 60 h 

with 0.5 g of 5% Pd/C and an initial hydrogen pressure of 4.1 
bar. The mixture was filtered through diatomaceous earth and 
concentrated under reduced pressure to an oil . . This was 
partitioned between 10 mL of saturated aqueous NaHCOs and a 

10 70/30 mixture of EtOAc and MeOH. The organic layer was dried 
over Na2S04 and concentrated in vacuo to an oil which was 
purified by chromatrography {Si02; 5% MeOH/1% NH4OH in CHCI3) 
to afford 0.26 g (0.47 mmol; 47%) of the title compound as an 
oil which was converted to the dioxalate salt according to 

15 the method of Example 1, Part C. 

1h NMR (Free Base-CDCl3) 6 7.82-7.79 (m, IH) , 7,57-7.55 (m, 
IH), 7.37--7.30 (m, 2H) , 7.29-7.26 (m, 3H) , 7.12-7,08 (m, IH) , 
6.78-6.75 {m, 2H) , 6.58 (d, IH) , 4.07 (t, 2H) , 4.04 (t, 2H) , 
20 4.00 (bs, 2H), 2.88-2.81 (ra, 4H) , 2.59-2.55 (m, 8H) , 1.79- 
1.74 (m, 8H) ; FDMS 556 (M+1) ; Anal. Calcd for 
C33H37N3O3S-0.6C2H2O4'1.8 MeOH: C, 56.69; H, 5.87; N, 4.95. 
Found: C, 55.98; H, 5.88; N, 5.24 

25 Example 98 

Preparation of 1- [2- [2-liritro-4- [ [2- [4- [2- (1- 
pyrrol Idiny 1 ) e thoxy ] phenyl ] benzo [ b} t hiophen- 3 -y 1 ] - 
methyl Iphenoxy] ethyl] pyrrolidine Dioxalate . 
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2C2H2O4 



A solution of 5.7 g (9,7 iranol) of 3-nitro-4- [2- (l~ 
pyrrolidinyl) ethoxylphenyl 2- [4- [2- (l-pyrrolidinyl) ethoxy- 
phenyl]benzo[bl thiophen~3-yl ketone in 200 mL of CH2CI2 at 0 
5 °C was treated with 49 inL of 1 M DIBAL-H in hexanes. The 
reaction was stirred at 0 ''C for 1 h then concentrated in 
vacuo to an oil. The resulting residue was immersed in an 
ice bath then cautiously treated with 25 mL of TFA dropwise, 
followed by 736 mg (19.5 mmol) of NC1BH4. The reaction was 

10 stirred for 30 min then evaporated in vacuo. The residue was 
partitioned between saturated aqueous NaHC03 (25 mL) and 
EtOAc (300 mL) . Aqueous 5 N NaOH (50 mL) was added, and the 
layers were separated. The aqueous layer was extracted with 
EtOAc (3 X 100 mL) . The combined organic layers were dried 

15 over Na2S04 and evaporated in vacuo to give 8 g of an oil. 
Purification by chromatography (Si02; 2% MeOH in CHCI3) 
afforded 3.1 g (5.4 mmol 56%) of the title compound as an oil 
which was converted to the dioxalate salt according to the 
method of Example 1, Part C, 

20 

NMR (Free Base-CDCl3) 5 7.85-7.82 (m, IH) , 7.62 (d, IH) , 
7-46-7.43 (m, IH) , 7,38-7.29 (m, 4H) , 7.20 (dd, IH) , 6.97- 
6.91 (m, 3H), 4.22 (s, 2H) , 4.19-4.12 (m, 4H) , 2.92 (t, 4H) . 
2.65-2.60 (m, 8H) , 1.84--1.76 (m, 8H) ; FDMS 572 (M-»-l) ; Anal. 
25 Calcd for C33H37N304S-2C2H204: C, 59.11; H, 5.50; N, 5.59. 
Found: C, 59.40; H, 5.46; N, 5.87 
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Exanple 99 

Preparation of 1- [2- [2-Amino-4- [ £2- [4- [2- (1- 
pyrrol idiny 1 > e thoxy ] phenyl J benzo [ Jb] thlophen- 3 -yl J - 
methyl Iplienoxy] ethyl] pyrrolidine Dioxalate • 



NH2 




2C2H2O4 



The title compoiind was prepared in 36% yield from l-[2-' 
[2-nitro-4- [ [2- [4- [2- ( 1 -pyrrol idinyl ) e thoxy] phenyl] - 
benzo [ jb] thiophen- 3 -y 1 ] methyl J phenoxy ] ethyl ] pyrrol idine by 
essentially following the procedure detailed for the 
10 preparation of Exanple 97. 

Anal. Calcd for C33H39N3O2S-2C2H2O4-0.95 MeOH: C, 60.59; H, 
6.27; N, 5.59. Found: C, 60.62; H, 6.12; N, 5.30 

15 Example 100 

Preparation of 3-Bromo-4- [2- ( 1-pyrrolidinyl) ethoxy] - 
phenyl 2- [4- [2- (l-Pyrrolidinyl)ethoxyphenyl]benzo [Jb] - 
thiophen-3-yl Ketone Dioxalate « 




2C2H2O4 



20 Part A. 3-Bromo-4-methoxyphenyl 2- (4-Methoxyphenyl) - 
benzo [b] thiophen- 3 -yl Ketone • 
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OCH3 



OCH3 

A slurry of 13,35 g (58 mmol) of 3-bromo--4-methoxybenzoic 
acid in 120 mL of 1 , 2 -dichloroethane and 1 mL of DMF was 
treated with 8.4 mL (116 mmol) of SOCI2 and the mixture was 
5 heated at reflux for 16 h. The resulting solution was 

evaporated in vacuo to an oil which was mixed with 50 mL of 
1,2 -dichloroethane and reconcentrated under reduced pessure. 

A solution of the above oil in 120 mL of 1, 2-dichloro- 
ethane was treated with 13.86 g (58 mmol) of 2- [4-methoxy) - 

10 phenyllbenzo[jb] thiophene. The mixture was cooled to 0 

protected from light and treated with 25 mL (228 mmol) of 
TiCl4 dropwise. The reaction was stirred at 0 for 3 h at 
which time it was quenched by the careful addition of 100 mL 
of saturated aqueous NaHC03. The layers were separated and 

15 the organic layer was washed with saturated aqueous NaHC03. 

It was dried over Na2,S04 and evaporated in vacuo to give 28 g 
of a solid which was purified by chromatography (Si02; 50% 
CHCI3 in Hex) to afford 17.13 g (37.81 mmol; 65%) of the 
ketone as a solid. 

20 

1h NMR (CDCI3) 5 8.03 (d, IH) , 7.88-7.85 (m, IH) , 7.72-7.67 
(m, 2H), 7.38-7.33 (m, 4H) , 6,81-6.71 (m, 3H) , 3.88 (s, 3H) , 
3.76 (s, 3H). 

25 Part B. 3-Bramo-4-hydro3OTl^«nyl 2- (4-Hydro3cyphenyl) - 
benzo [i>] thiophen-3-yl Ketone . 
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A 0 "^C solution of 6.5 g (14.3 inmol) of 3-bromo-4- 
methoxyphenyl 2-(4-inethoxyphenyl)ben2otJb]thiophen-3-yl ketone 
in 300 mL of dichloromethane was treated with 15-3 g (115 
5 inmol) of AICI3, followed by 17 mL (230 mmol) of ethanethiol. 
The cold bath was removed and the reaction was stirred at 
ainbient temperature for 3,5 h. The reaction mixture was 
cooled to 0 ""C and. poured into cold water. The layers were 
separated and the aqueous layer was extracted with EtOAc (2 X 
10 150 mL) . The combined organic layers were dried over Na2S04 
and evaporated to give 5,9 g (13.9 mmol, 97%) of an oil which 
crystallized out when mixed with CH2CI2. 

1h NMR {DMSO-d6) 8 11.4 (bs, 2H) , 8.1-8.05 (m, ;1H) , 7.8 (d, 
15 IH), 7.62-7.5 (m, 2H) , 7,45-7.35 (m, 2H) , 7.25 (d, 2H) , 6.85 
(d, IH), 6.75 (d, 2H); FDMS 425.8 (M+1) . 

Part C. 3-Bronio-4- [2- (1-pyrrolidinyl) ethoxy] phenyl 
2-14- [2- (1-Pyrrolidinyl) ethoxyphenyl]benzo [b] thiophen- 
20 3-yl Ketone Dioxalate. 

A solution of 1 g (2.4 mmol) of the above bis-hydroxy- 
benzothiophene in 25 mL of EMF was treated with 1.6 g {9-6 
mmol) of l-(2-chloroethyl) pyrrolidine hydrochloride followed 
by 4,7 g (14.4 mmol) of CS2CO3. The mixture was heated to 85 

25 for 16 h at which time it was cooled and poured into 100 
mL of brine and extracted with EtOAc (3 X 50 mL) . The 
combined organic layers were dried over MgS04 and evaporated 
to give 1.1 g of an oil which was purified by radial 
chromatography (Si02; 60:35:5 hexanes-THF-TEA) to afford 0.68 

30 g (1.1 mmol; 46%) of an oil. The oil was converted to the 
dioxalate salt according to the method of Example 1, Part C. 
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1h NMR (Free Base-CDCl3) 5 8.31 (d, IH) , 7.84 (dd, IH) , 7.71- 
7.68 (m, IH), 7.65 (dd, IH) , 7.38-7.32 (in, 3H) , 6.98 (s, IH) , 
6.8-6.77 (m, 2H) , 6.69 (d, 1H),4.13 (t, 2H) , 4.05 (t, 2H) , 
5 2.93 (t, 2H), 2.86 (t, 2H) , 2.67-2.57 (m, 8H) , 1.81-1.76 (m, 
8H) ; FmS 619 (M+) . 



Praparatlon of 1- [2- [2-Broiiio-4- [ [2- [4- [2- (1- 
10 pyrrolldinyDethoacy] phenyl] benzo [Jb] tliloplieii-3-yi] 
methyl] phenoxy] ethyl] pyrrolidine Dioacalate . 



THF was added dropwise a solution of 0.68 g (1.1 inmol) of 

15 3-bromo-4- [2- (1-pyrrolidinyl) ethoxylphenyl 2- [4- [2- (1- 

pyrrolidinyl) ethoxyphenyl] benzo [Jb] thiophen-3-yl ketone in 15 
mL of dry THF at 0 **C. The reaction was stirred at ambient 
texnperature for 2 h then quenched with 5 mL of EtOAc and 
poured into 100 mL of brine. The mixture was extracted with 

20 150 mL of 20% MeoH in EtOAc. The extracts were dried over 
MgS04 and concentrated to 537 mg of an oil. 

The resulting oil was mixed with 10 mL of TFA, cooled to 
0 and treated with 65 mg (1.73 mmol) of NaBH4. The 
cooling bath was removed and the reaction was stirred for 16 

25 h. It was evaporated in vacuo and partitioned between 
saturated aqueous NaHC03 (25 mL) and EtOAc (30 mL) . The 
layers were separated and the aqueous layer was extracted 
with EtOAc (3 X 20 mL) . The combined organic layers were 
dried over MgS04 and evaporated in vacuo to give 450 mg of an 

30 oil. Purification by chromatography (Si02; 1% MeOH/0.5% 



Example 101 



Br 




To a solution of 83 mg (2.20 mmol) of LAH in 20 mL of dry 
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NH4OH in CHCI3) afforded 122 mg (0.2 mraol 23%) of the title 
compound as an oil which was converted to the di oxalate salt 
according to the method of Example 1, Part C. 

5 FDMS 605 (M+) . 

Example 102 

Preparation of 1- [2- [2*Methoxy-4- [ [2- [4- [2- (1- 
pyrrolidinyl ) ethoxy ] phenyl ] benzo [ Jb] thiophen- 3 ••yl ] - 

10 methyl] phenoxy] ethyl ] pyrrolidine Dioxalate • 

OCH3 




Part A. Methyl 3-Nethoxy-4- [2- (1 -pyrrol idinyl) 
ethoxy ] benzoate • 




OCH3 



15 The substituted pyrrolidine was prepared in 94% yield 

from methyl 4-hydroxy-3-methoxybenzoate and K2CO3 by 
essentially following the procedure detailed for the 
preparation of Example 100, Part C. 

20 1h NMR (CDCI3) 8 7.63 (d, IH) , 7.53 (s, IH) , 6.9 {d, IH) , 4.2 
(t, 2H), 3.89 (s, 3H), 3.88 (s, 3H> , 2.96 (t, 2H) , 2.64-2.61 
. (m, 4H), 1.85-1.75 (m, 4H) ; FDMS 279 (M+) . 

Part B. 3-Methoxy-4- [2- (1-pyrrolidinyl) ethoxy] benzoic 
25 Acid Hydrochloride. 
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OH 



•HCl OCH3 



10 



15 



The benzoic acid hydrochloride was prepared in 63% yield 
from methyl 3-methoxy-4- [2- (l-"pyrrolidinyl)etho3Qr]benzoate by 
essentially following the procedure detailed for the 
preparation of Example 96, Part B. 

NMR (DMS0-d6) 6 11.27 (bs, 2H) , 7.57 (d, IH) , 7.55 (s, 
IH), 7.12 (d, IH), 4,44 (t, 2H) , 3.82 (s, 3H) , 3.5 (bs, 4H) , 
3.1 (bs, 2H); 1-98 (bs, 2H) , 1.89 (bs, 2H) ; Anal. Calcd for 
C14H19N04-HC1: C, 55.72; H, 6.68; N, 4.64. Found: C, 56.01; 
H, 6.88; N, 4.70. 

Part C • 3 -Methoxy-4 - [ 2 - ( l-pyrrolidinyl ) ethoxy ] phenyl 

2- [4- [2- (1-Pyrrolidlnyl) ethoxyphenylbenzo [Jb] thiophen- 

3- yl Ketone • 



The ketone was prepared in 33% yield from 3-methoxy-"4- [2- 
(l-pyrrolidinyl) ethoxy] benzoic acid hydrochloride by 




0CH3 



essentially following the procedure detailed for the 
preparation of Example 96, Part C. 



25 



1h NMR (Free Base-CDCl3) 5 7.86-7,83 (m, IH) , 7.67-7.64 (m, 
IH), 7.49 (d, IH), 7.38-7.26 (m, 5H) , 6.8-6.76 (m, 2H) , 6.67 
(d, IH), 4.12 (t, 2H), 4.06 (t, 2H) , 3.83 (t, 3H) , 2,94 (t. 
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2H), 2.88 (t, 2H), 2.62-2.58 (m, 8H) , 1.81-1.76 (m, 8H) ; FDMS 
570 (M+) . 

Part D. 1- [2- [2-Met:hoxy-4- [ [2- [4- [2- ( 1-pyrrolidinyl) - 
5 6 thoxy ] phenyl ] benzo [ Jb] thlophen- 3 -yl ] methyl ] phenoxy ] - 
ethyl] pyrrolidine Dioxalate . 

The title coinpound was prepared in 10% yield from 
3-inethoxy-4- [2- ( 1-pyrrolidinyl )ethoxy] phenyl 2- [4- [2- (1- 
pyrrol idinyl ) e thoxyphenyl ] benzo Ibl thiophen-3 -yl ketone by 
10 essentially following the procedure detailed for the 
preparation of Example 101. 

1h NMR (Free Base-CDCl3) 5 7.98-795 (m, IH) , 7.64-761 (m, 
IH), 7.50 (d, 2H), 7.36-7.33 (m, 2H) , 7.12 (d, 2H) , 6.87-6.84 
15 (m, 2H>, 6.51 (d, IH) , 6.2 (bs, 4H) , 4.34 (t, 2H) , 4.20 (s, 
2H). 4.16 (t, 2H), 3.68 (s, 3H) , 3.5 (t, 2H) , 2.86 {t, 2H) , 
2.67-2.57 (m, 8H) , 2.0-1.9 (m, 8H) ; FDMS 557 (M-i-1) ; Anal. 
Calcd for C34H40N2O3S-2C2H2O4: C. 61.94; H, 6.02; N, 3.80. 
Found: C, 62.23; 6.09; N, 3.89. 



Preparation of '3-Hydroxy-4- [2- ( 1-pyrrolidinyl) - 
ethoxylphenyl 2- 14- [2- (1-Pyrrolidinyl) ethoxyphenyl] - 
benzo [Jb] thiophen-3-yl Ketone Dioxalate . 



The title compound was prepared in 83% yield from 
3-methoxy-4- [2- (1-pyrrolidinyl) ethoxylphenyl 2- [4- [2- (1- 
pyrrolidinyl )ethoxyphenyl] benzo [b]thiophen-3-yl ketone by 
essentially following the procedure detailed for the 
30 preparation of Example 100, Part B. 



20 



Example 103 



OH 



25 
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Anal. Calcd for C33H36N204S-2C2H204-1.25H20: C, 58.53; H, 
5.64; N, 3-69. Found: C. 58.42; H, 5.27; N, 3,86. 

5 Example 104 

Preparation of 1- [2- I2-Hydroxy-4- [ [2- [4- [2- (1- 
pyrrolldinyl ) ethoxy ] phenyl ] benzo Ibi thioplien«-3 «-yl ] - 
methyl Iphenoxy] ethyl] pyrrolidine Dloxalate • 



OH 




2C2H2O4 



10 The title con^oxind was prepared in 29% yield from 

3-hydroxy-4- [2- (1-pyrrolidinyl) ethoxy] phenyl 2- [,4- [2- (1- 
pyrrolidinyl ) ethoxyphenyl ] benzo [ Jb] thiophen-3 -yl ketone 1^ 
essentially following the procedure detailed for the 
preparation of Exainple 95, Part C. 

15 

FDMS 541.9; Anal. Calcd for C33H38N203S-1-75C2H204 : C, 62^6; 
H, 5.97; 4.00. Found: C, 62.44; 6.09; N, 4.11. 

Example 105 

20 Preparation of 3-Propyl-*4- [2- (1-pyrrolidinyl) ethoxy] • 
phenyl 2- [4- [2- (1-Pyrrolidinyl) ethoxyphenyl ] - 
benzo [b] thiophen-3-yl Ketone Dloxalate . 




2C2H2O4 



wo 97/25033 



PCT/US96/17995 



-265- 

Part A. 2 - (4-Mothoxypheniyl)ben2oIl>] thiophon-3-yl 
4 -Me thoxy- 3 -propylphony 1 Ketone . 




5 A mixture of 3-bromo-4-inethoxyphenyl 2- (4-inethoxyphenyl) - 

benzolb] thiophen-3-yl ketone (1 g, 2,2 mmol) , tetrapropyltin 
{ 1 . 6 g , 5.5 iranol ) , te trakis ( tr iphenylphosphine ) palladium ( 0 ) 
(150 mg, 0.13 mmol) euid toluene (20 mL) was heated in a 
sealed tube at 130 for 18 h. The mixture was concentrated 

10 under reduced pressure, mixed with 30 mL of diethyl ether and 
stirred vigorously with 30 mL saturated aqueous KF for 2 h. 
The layers were separated and the organic layer was dried 
over MgS04 then concentrated to dryness. Purification by 
chromatography (Si02; 45% CICH2CH2CI in Hex) afforded 0.88 g 

15 (2.1 mmol 96%) of the propyl compoimd as a solid. 

FDMS 416 (M+); Anal. Calcd for C26H2403S-H20: C, 71.86; H, 
6.03. Fotrnd: C, 71.46; H, 5.82. 




25 



The named compound was prepared in quanitative yield from 
2- (4-methoxyphenyl)benzo[Jb] thiophen-3-yl 4-methoxy-3-propyl- 
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phenyl ketone by essentially following the procedure detailed 
for the preparation of Exaitple 100, Part B. 

FDMS 388 (M+); Anal. Calcd for C24H20O3S • 0 . 72CHC13 : C, 62.69; 
5 H, 4.44. Found: C, 62.58; H, 4.4. 

Part C . 3 -Propyl-4- [2- ( 1-pyrrolidinyl ) ethoxy] phenyl 

2 - [ 4 - 1 2 - ( 1-Pyrrolidiny 1 ) ethoxyphanyl 1 benzo lb} thiophen- 

3 -yl Ketone Dioxalate . 

10 The title compound was prepared in 69% yield from 

3-propyl-4-hydroxyphenyl 2- {4-hydroxyphenyl)benzo[Jb] thiophen- 
3-yl ketone by essentially following the procedure detailed 
for the preparation of Example 100, Part C. 

15 1h NMR (Free base-CDCl3) 8 7.86^7.83 (m, IH) , 7.67-7.58 (m, 

3H), 7.38-7.32 (m, 4H) , 6.79-6.76 (m, 2H) . 6.66 (d, IH) , 4.09 
(t, 2H), 4.03 (t, 2H), 2,89 (t, 2H) , 2.85 (t, 2H) , 2.62-2.59 
(m, 8H), 2.51-2.46 (m, 2H) , 1.79-1.65 (m, 8H) , 1.52-1.44 (m, 
2H), 0,84 (t, 3H); FDMS 583 (M+l> ; Anal. Calcd for 

20 C36H42N2O3S-2C2H2O4 -0.150014= C, 71.66; H, 6.99; N, 4.62. 
Found: C, 71.85; N, 7.23; N, 4.23. 

Example 106 

Preparation of 3-Ethyl-4- [2- (1-pyrrolidinyl) othoxy] - 
25 phenyl 2- 14- [2- (1-Pyrrolidinyl) ethoxyphenylj - 
benzo [1>] thiophen-3-yl Ketone Dioxalate • 




O 



o 



2C2H204 



Part A. 3-Ethyl-4-methoxyphenyl 2- (4-Methoxyphenyl) - 
benzo [i>] thioplien-3-yl Ketone . 
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The ethyl coinpound was prepared in 45% yield from 
3 -bromo-4 -methoxyphenyl 2 - ( 4 ^methoxypheny 1 ) benzo lb] thiophen- 
5 3-yl ketone and tetraethyltin by essentially following the 
procedure detailed for the preparation of Example 105, Part 
A. 

Anal. Calcd for C25H22O3S: C, 74,6; H, 5-51. Found: C, 74.9; 
10 N, 5.65. 

Part B. 3-Ethyl-4-hydroxyphenyl 2- (4-Rydroacyphenyl) - 
benzo[b] thioph0n-3-yl Ketone. 




15 

The named compoxand was prepared in 96% yield from 
3-ethyl-4-metho3cyphenyl 2- (4-methoxyphenyl ) benzo [Jb] thiophen- 
3-yl ketone by essentially following the procedure detailed 
for the preparation of Example 100, Part B. 

20 

FDMS 374 (M+); Anal. Calcd for C23H18O3S* 0. ICHCis : C, 71.81; 
H, 4.72. Found: C, 71.92; 4^81. 

Part C. 3-Ethyl-4- [2- (1-pyrrolidinyl) ethoaorlphenyl 
25 2- [4- [2- ( 1-Pyrrolidinyl) ethoxyphenyl] benzo [b] thiophen- 
3-yl Ketone Dloxalate. 
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The title coirpound was prepared in 42% yield from 
3 -ethyl-4-hydroxyphenyl 2 - ( 4-hydroxyphenyl ) benzo [b] thiophen- 
3-yl ketone by essentially following the procedure detailed 
for the preparation of Example 100, Part C. 



1h NMR (Free base-CDCl3) 5 7.91-7.88 (m, IH) , 7.73-7.62 (m, 
3H), 7-43-7.35 (m, 4H) , 6.82 (d, 2H) , 6.71 (d, IH) , 4.15 (t, 
2H), 4,09 (t, 2H), 2.95 {t, 2H) , 2.90 (t, 2H) , 2.67-2.55 (m, 
lOH), 1.9-1.84 (ra, 8H) , 1.13 (t, 3H) ; FDMS 569 (M+1) ; Anal. 
10 Calcd for C35H40N2O3S-2C2H2O4 : C, 62.55; H, 5,92; N, 3.74. 
Found: C, 62.33; H, 5.85; N, 3.74. 



Preparation of 3-Butyl-4- [2- (1-pyrrolidinyl) othoxyl - 
15 phenyl 2-14- [2- (l-FyrrolldinyDethoxyphenyll - 
benzo [i>] thlophen-3-yl Ketone • 



Part A . 3 -Butyl -4 -metboacyphenyl 2^(4 -Me tlioxyphenyl ) 
benzo [b] thiopben-3-yl Ketone . 

/=< ^ 



Example 107 





OCH3 



20 



The butyl compound was prepared in 49% yield from 
3-bromo-4-methoxyphenyl 2- (4"methoxyphenyl)benzo [b] thiophen- 
3-yl ketone and tetrabutyltin by essentially following the 
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procedure detailed for the preparation of Example 105, Part 
A. 

FDMS 430 {M+); Anal. Calcd for C27H26O3S-0.25H2O: C, 74.54; 
5 H, 6.14. Foimd: C, 74.79; N, 6.32. 

Part B. 3-Butyl-4-hydroxyphenyl 2- (4-Hydroxyphenyl) - 
benzo [Jb] thiophan<-3-yl Ketone . 




10 The named compound was prepared in 98% yield from of 

3 -butyl - 4 -me thoxypheny 1 2 - ( 4 -metho>^heny 1 ) benzo [ b] thiophen- 
3-yl ketone by essentially following the procedure detailed 
for the preparation of Example 100, Part B. 

15 Anal. Calcd for C25H22O3S-0.5CHC13: C, 66.27; 4.91. 
Found: 66.29; 4.84. 

Part C. 3-Butyl"4- [2- (l-pyrrolidlnyl)ethoxy] phenyl 
2<- [4 - [2- ( l-Pyrrolldlnyl)ethoxyphenyl] benzo [Jb] thiophen- 
20 3«*-yl Ketone. 

The title compound was prepared in 49% yield from 
3 -butyl ~4 -hydroxyphenyl 2 - ( 4-hydroxyphenyl ) benzo [ Jb] thiophen- 
3-yl ketone by essentially following the procedure detailed 
for the preparation of Example 100, Part C. 

25 

1h NMR (Free base-CDCl3) 5 7.86-7.83 (m, IH) , 7.67-7.58 (m, 
3H), 7.38-7.32 {m, 4H) , 6.79-6.76 (m, 2H) , 6.66 (d, IH) , 4.09 
(t, 2H), 4.03 (t, 2H), 2-89 (t, 2H) , 2.85 (t, 2H) , 2.62-2.56 
(m, 8H), 2.50 (t, 2H), 1.94-1.78 (m, 8H) , 1.46-1.38 (m, 2H) , 
30 1.28-1.2 (m, 2H) , 0.88 (t, 3H) ? FDMS 597 (M+1) ; Anal. Calcd 
for C37H44N2O3S-0.7Hex: C, 75.3; H, 8.25; N, 4.26. Found: C, 
75.24; H, 7.90; N, 3.87. 
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Sxample 108 

Preparation of 1- [2- [2-Propyl-4- [ [2- [4- [2-(l- 
pyrrolidinyl ) ethoxy] phenyl 1 benzo lb} thiophen- 3 -yl ] - 
5 methyl] phenoxyl ethyl] pyrrolidine Dioxalate . 



The title conpound was prepared in 56% yield from 
3 -propyl - 4 - 1 2 - ( 1 -pyr r ol idiny 1 ) e thoxy ] phenyl 2-[4-[2-(l- 
10 pyrrolidinyl)ethoxyphenyl]benzo[b]thiophen-3-yl ketone by 
essentially following the procedure detailed for the 
preparation of Example 101, 

NMR (Free base-CDCl3) 5 7.84-7.81 (m, IH) , 7.54-7.51 (m, 
15 IH), 7.44-7.42 (m, 2H) , 7.32-7.24 (m, 3H) , 6.96-6.93 (m, 2H) , 
6.87-6.84 (m, IH) , 6.71-6.68 (m, IH) , 4,18 (s, 2H) , 4.14 (t, 
2H), 4.05 (t, 2H), 2.94-2-87 (m, 4H) , 2.63-2.58 (m, 8H) , 2.53 
(t, 2H), 1.84-1.77 (m, 8H) , 1.59-1.51 (m, 2H) , 0.89-0.86 (m, 
3H) ; FDMS 569 (M+1) ; Anal. Calcd for C36H44N202S-1.75C2H204 : 
20 C, 65.7; H, 6.74; N, 3.78. Found: C, 65.99; N, 6.54; N 3.71. 

Example 109 

Preparation of 1- [2- [2-Ethyl-4- [ [2- [4- [2- {l- 
pyr rol idinyl ) ethoxy ] phenyl 1 benzo [ Jb] thiophen- 3 -yl 1 - 
25 methyl] phenoxyl ethyl] pyrrolidine Dioxalate . 
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The title contpoiind was prepared in 56% yield from 
3-ethyl-4- [2- (l-pyrrplidinyl) ethoxylphenyl 2- [4- [2- (1- 
5 pyrrolidinyl)ethoxyph€nyl]benzo[Jbl thiophen-3-yl ketone by 
essentially following the procedxire detailed for the 
preparation of Exanple 101. 

1h NMR (Free base-CDCl3) 8 7.84-7.81 (m, IH) , 7.55-7.51 (m, 
10 IH), 7,45-7.41 (m, 2H) , 7.30-7.28 (m, 3H) , 6.97-6.93 (m, 2H) , 
6.87-6.83 (m, IH) , 6.73-6.68 (m, Ifl) , 4.19 (s, 2H) , 4.14 (t/ 
2H), 4.06 (t, 2H), 2.94-2.87 (m, 4H) , 2.65-2.55 (m, lOH) , 
1.84-1.79 (m, 8H), 1.14 (s, 3H) ; Exact Mass Calcd for 
C35H42N2O2S: 555.3045. Foimd: 555.3057. 

15 

Example 110 

Preparation of 1- [2- [2-Butyl-4- [ [2- [4- [2- ( 1- 
pyrrolldlnyl ) ethoxy ] phenyl 1 benzo lb} thiophen-3 -yl] - 
methyl] phenoxy] ethyl] pyrrolidine Dioxalate • 




2C2H2O4 
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The title compound was prepared in 64% yield from 
3-butyl--4^ [2 ~ (l-pyrrolidinyl)ethoxy] phenyl 2- [4- [2- (1- 
pyrrolidinyl ) ethoxyphenyl ] benzo [h] thiophen-B -yl ketone by 
essentially following the procedure detailed for the 
5 preparation of Exainple 101. 

1h NMR {DMS0-d6) 5 7.98-7.94 (m, IH) , 7,58-7.5 (m, IH) , 7.47 
(d, 2H), 7.34-7.32 (m, 2H) , 7.1 (d, 2H) , 6.9 {s, IH) , 6.8 (s, 
2H) 4.5 (bs, 4H). 4.35 (t, 2H) , 4.21 (t, 2H) , 4.17 (s, 2H) , 
10 3.54-3.50 (m, 4H) , 3.4-3.2 (m, 8H) , 2.5-2.45 (m, 2H) , 1.93- 
1.85 (m, 8H) , 1.44-1.39 (m, 2H) , 1.26-1.21 (m, 2H) , 1.17 (t, 
3H) ; FDMS 582 (M+l) ; Anal. Calcd for C37H46N202S- 1 . 75C2H2O4 : 
C, 65.7; H, 6.74; N, 3.78. Found: C, 65.99; N, 6.54; N 3.71. 

15 Example 111 

Preparation of 1- [2- [2-Acetamldo-4- [ [2- [4- [2- ( 1- 
pyrrolldlnyl ) ethoxy] phenyl] benzo thioplien-3- yl] - 
methyl Iplienoxy] ethyl] pyrrolidine Dioxalate. 



NHAc 




20 

1- [2- [2 -Amino- 4- [ [2 - [4- [2 - (1-pyrrolidinyl) ethoxy] - 
phenyl ] benzo [b] thiophen-3 -yl ) methyl ] phenoxy ] ethyl ] pyrrolidine 
(178 mg,0.33 mmol) was treated with 2 mL of acetic anhydride 
and 2 mL of pyridine. This was stirred at ambient 

25 temperature for 16 h and concentrated under reduced pressure. 
The resulting oil was mixed with toluene and reconcentrated 
to dryness. Purification by chromatography (Si02; 95/5% 
THF/Et3N) afforded 70 mg (0.12 mmol 36%) of the title 
conpound as an oil which was converted to the dioxalate salt 

30 according to the method of Example 1, Part C. 
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1h NMR (Free base-CDCl3) 5 8.93 (s. IH) , 8.33 (d. IH) , 7.82- 
7.79 (m, IH), 7.54-7.50 (m, IH) , 7.46-7.43 (m, 2H) , 7.28-7.24 
(m, 2H), 6.96-6.93 (m. 2H) , 6.73 (d, IH) , 6.62 (d, IH) . 4.22 
5 (s. 2H), 4.13 (t, 2H), 4.08 (t, 2H) , 2.91 (t. 2H) , 2.77 (t, 
2H), 2.63-2.61 (m, 8H) , 2.17 (s, 3H) , 1.84-1.79 (m, 8H) ; FDMS 
584 (M+1); Anal. Calcd for C35H41N303S-2C2H204: C, 61.32; H, 
5.94; N, 5.50. Found: C, 61.59; H, 5.98; N, 5.59. 

10 Example 112 

Preparation of 1- 12- I2-Ethylamino-4- I [2- [4- [2- (1- 
pyrrolidinyl ) etboxy ] phenyl ] benzo [Jbl thiophen-3 -yl J - 

nethyl] phenoxy] ethyl] pyrrolidine Dioxalate . 

NHEt 




15 

1- [2- [2-Acetamido-4- t [2- [4- [2- ( 1-pyrrolidinyl) ethoxy] - 
phenyl] benzo [Jb] thiophen- 3 -yl) methyl] phenoxy] ethyl ] pyrrolidine 
(600 mg, 1.1 mmol) was dissolved in 20 mL of dry THF and 
added to a mixture of 20 mL of THF cind 84 mg (2.2 mmol) of 

20 IiAH. The reaction was heated at reflux for 3 h then quenched 
with 5 mL of EtOAc. To this was added 25 mL of saturated 
aqueous potassium sodium tartrate. The mixture was stirred 
for 30 min and extracted with EtOAc (3 X 30 mL) . The 
combined organic layer was dried over Na2S04 and concentrated 

25 under reduced pressure to 450 mg of an oil which was purified 
by chromatrography {Si02; 5% MeOH/1% NH4OH in CHCI3) to 
afford 55 mg (0.1 mmol; 9%) of the title compound as an oil 
which was converted to the dioxalate salt according to the 
method of Exan^le 1, Part C. 



30 
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NMR (Free base-CDCl3) 5 7.82-7.80 (m, IH) , 7.59-7.55 (m, 
IH), 7.47-7.44 (m, 2H) , 7.29-7.27 (m, 2H) , 6.96-6.93 (m, 2H) , 
6.62 (d, IH), 6.44 (d, IH) , 6.34 (dd,lH}, 4.22 (bs, IH) , 4,17 
(s, 2H), 4.13 (t, 2H), 4.07 (t, 2H) , 3.05 (q, 2H) , 2.94-2.86 
(m, 4H), 2.65-2,59 (m, 8H) , 1.84-1.77 {m, 8H) , 1.21 (t, 3H) ; 
FDMS 572 (M+3); Anal. Calcd for C35H43N302S-2C2H204: C, 
62.47; H, 6.32; N, 5.60. Found: C, 62.46; H, 6.19; N, 5.43, 



Preparation of 1- [2- [2-Methane8ul£onamido-4- [ [2- [4- [2- 
( 1 -pyrrol idinyl ) ethoxy] phenyl] benzo [1>] thlophen- 3 -yl ] - 
methyl Iphenoxy] ethyl] pyrrolidine Dioxalate. 



A solution of 1- [2- I2-amino-4- [ [2- [4- [2- {1- 
pyrrol idinyl) ethoxy] phenyl] benzo [Jb] thiophen-3 -yl ] methyl ] - 
phenoxy] ethyl) pyrrolidine {750 mg, 1.4 mmol) in 25 mL of 
CH2CI2 at 0 "^C was treated with 159 mg (107 mL, 1.4 mmol) of 
methanesulfonyl chloride. Hie reaction was stirred at 0 **C 
for 8 h then concentrated xinder vaccuum. The residue was 
purified by chromatrography (Si02; 5% MeOH/1% NH4OH in CHCI3) 
to afford 447 mg {0.72 mmol; 52%) of the title coirpound as an 
oil which was converted to the dioxalate salt according to 
the method of Example 1, Part C, 

NMR (Free base-CDCl3) 5 7.84-7.81 (m, IH) , 7.55-7.53 (m, 
IH), 7.52-7.41 (m, 3H) , 7.30-7.27 (m, 3H) , 6.98-6.94 (m, 2H) , 
6.85 (d, IH), 6.76 (dd,lH), 4.21 (s, 2H) , 4.15 (s, 2H) , 4.09 
(t, 2H), 2.93 (t, 2H), 2.82 (s, 3H) , 2.65-2.60 (m, lOH) , 
1.89-1.84 (m, 4H), 1.83-1.80 (m, 4H) ; FDMS 619 (M+) ; Anal. 



Example 113 




NHSO2CH3 
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Calcd for C34H41N3O4S2 ' 2C2H2O4 • 1H20- 0 . lEtOAc : C, 55.79; H, 
5,83; N, 5.08. Found: 56.01; 5.98; 4.71. 

Example 114 

5 Preparation of 1- [2- [2-Plienyl8ul£oziamido-4- I [2- [4- [2- 
( 1-pyrrolldinyl ) ethoxy ] phenyl ] benzo [ Jb] thiophen- 3 -yl ] - 

methyl] phenoxy] ethyl] pyrrolidine Dioxalate • 

NHS02Ph 




2C2H2O4 



10 This compound was prepared in 35% yield from 

phenylsulfonyl chloride and 1- [2- [2-amino-4- [ [2- [4- [2- (1- 
pyrrolidinyl) ethoxy] phenyl! benzo [Jb] thiophen- 3 -yl] methyl] - 
phenoxy] ethyl] pyrrolidine by essentially following the 
procedure detailed for the preparation of Example 113. 

15 

1h NMR (Free base-CDCl3) 5 8.1 (bs, IH) , 7.84-7.81 (m, IH) , 
7.58-7.54 (m, 2H) , 7.49-7.35 (m, 5H) , 7.31-7.21 [m, 4H) , 
6.98-6.95 (m, 2H) , 6.72-6.78 (m, 2H) , 4.17-4.12 (m, 4H) , 3.92 
(t, 2H), 2.92 (t, 2H) , 265-2.54 (m, lOH) , 1.94-193 (m, 4H) , 
20 1.83-1.79 (m, 4H) ; FDMS 682 (M+1) ; Anal. Calcd for 

C39H43N3O4S2-l.5C2H2O4-O.2H2O: C, 61.48; H, 5.70; N, 5.12. 
Found: C, 61.25; H, 6.05; N, 4.97. 



Example 115 

25 Preparation of 2 - [ 4 - ( 2 -Aiftinoathoxy ) phenyl ]— 6 -hydroxy- 
3- [3-methyl*'4- [ (1-pyrrolidinyl) methyl] benzyl] - 
benzo [b] thiophene Dioxalate . 
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2C2H2O4 



Part A • 4 - ( 6 -Methoxybenzo [1>] thioplien- 2 -y 1 ) phenyl 
Tr i 1 sopropy 1 8 i ly 1 Ether « 



5 




A solution of 6-niethoxy-2- (4~hydroxyphenyl)benzo(i)]- 
thiophene (16 62.4 itunol) in 160 mL of dry DMF was treated 
with Et3N {12.6 g, 124.8 nrniol) at 0 °C. To this was added in 

10 a dropwise manner 28.7 g (93.6 mmol) of triisopropyl 

trif luoromethanesulfohate. The cooling bath was removed and 
the reaction mixture was stirred at ambient temperature for 2 
h before being poured into 200 mL of saturated aqueous NaHCOs 
and 300 mL of brine. This was extracted with 10% EtOAc in 

15^ hexanes (3 X 200 mL) . The combined extracts were washed with 
brine (2 X 300 mL) , dried over MgS04 and concentrated under 
reduced pressure to give 32 g of an oil which was purified by 
chromatrography (Si02; 5% EtOAc in Hexanes) to yield 12.3 g 
(29.8 mmol, 48%) of the silyl ether as a white solid. 

20 

FDMS 412 (M+); Anal. Calcd for C24H32O2SSi-0.65EtOAc: C, 
68.50; H, 8.18. Found: C, 68.55; H, 8.16. 

Part B. 6-Methoxy-2- [4- [ (tril8opropyl8llyl)oxy] - 
25 phenyl] benizo [1>] thiophen-3-yl 3-Methyl-4- [ ( l*pyrro- 
lldinyl) methyl] phenyl Ketone 
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The ketone was prepared in 83% yield from the above 
benzothiophene , TiCl4 , and 3 -methyl-4- [ ( 1-pyrro- 
5 lidinyl) methyl] benzoic acid hydrochloride by essentially 
following the procedure detailed for the preparation of 
Exanple 96, Part C. 

FDMS 613 (M+) ; Anal. Calcd for C37H47N03SSi • 0 .23CHC13 : C, 
10 69.5; H, 7.40; N, 2.18. Foxond: C, 69.43; 7.48; N, 2.34. 

Part C . 2 - < 4 -Hydoxyphenyl ) - 6 -mathoxybenzo [ Jb] thiophen- 
3-yl 3-Mothyl-4- [ (l-pyrrolidinyDmethyl] phenyl Ketone. 




A solution of the above silyl ether (5.23 g, 8.5 mmol) in 
THE (50 mL) was treated with a 1 M THE solution of 
tetrabutylammonium fluoride (8.5 mL) at ambient temperature. 
The reaction was stirred for 16 h, concentrated in ^rsLcuo, 
20 mixed with CHCI3 and purified by chromatography (Si02; 2.5% 
MeOH in CHCI3) to afford 3.8 g (8.3 mmol, 98%) of the phenoxy 
product as an oil. 
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1h NMR (Free base~CDCl3) 8 7.65 (d, IH) , 7.53 (s, IH) , 7.48 
(d, IH), 7,32 (d, IH), 7.21-7.16 (m, 3H) , 6.99-6.97 (m, IH) , 
6.57 (d, 2H), 5-75 (bs, IH) , 3.89 (s, 3H) , 3.59 (s, 2H) , 
2.6-2.5 (m, 4H), 2.25 (s, 3H) , 1.85-1.78 (m, 4H) . 

Part D* 2- (4-Hydro3cyphQnyl) -6-methoxy-3- [ 3 -methyl- 4- 
[ ( 1-pyrrolidinyl ) methyl] benzyl] benzo [b] thiophene . 




10 A solution of the above ketone (4 8.7 mmol) in THF 

(100 mL) was cooled to 0 ''C under N2 and treated with a 1 M 
solution of lAH in THF (17.4 mL) . The bath was removed and 
the reaction was stirred at ainbient temperature for 2 h. It 
was quenched by the dropwise addition of 500 mL of H20 at 0 

15 °C, followed by 200 mL of EtOAc and 50 g diatomaceous earth. 
The mixture was filtered, the layers were separated, and the 
organic layer was dried over MgS04 and concentrated to give 4 
g of the benzyl alcohol. 

The foam was dissolved in 100 mL of CICH2CH2CI eind cooled 

20 to 0 ^'C tinder N2. The colorless solution was treated with 

5-1 g (43.5 mmol) of Et3SiH and 10 g (87.4 mmol) of TFA. The 
reaction was stirred at 0 "^C for 1 h then quenched with 50 mL 
of saturated aqueous NaHC03. The layers were separated and 
the aqueous layer was extracted with 100 mL of CH2CI2. The 

25 combined organic layer was dried over MgS04 ^md concentrated 
to an oil. Purification by chromatography (Si02; 65/30/5% 
Hex/THF/Et3N) afforded 3.5 g (7.9 mmol 91%) of the methylene 
compound as a foam. 

30 1h NMR (Free base-DMS0-d6) 5 7.55 (d, IH) , 7.4 (d, IH) , 7.36 
(d, 2H), 7.1 (d, IH), 6.95-6.80 (m, 5H) , 4.15 (s, 2H) , 3.80 
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(s, 3H), 3.4 (s, 2H), 3.3 (bs, IH) , 2.43-2.30 (m, 4H) , 2.20 
(s, 3H), 1.65-1.60 (m, 4H) ; FEMS 443 (M+) . 

Part E. 6-Motlioxy-3- [3-nethyl-4- [ (l-pyrrolidinyl) - 
5 methyl] benzyl] -2- [4- [2- (phthalimido) ethoxy] phenyl] - 
benzo [Jb] thiophene • 




The named coirpound was prepared in 29% yield from 2-- (4-^ 
10 hydroxyphenyl) -6-methoxy-3- [3-methyl-4- [ (l-pyrrolidinyl) - 

methyl ] benzyl ] benzo [ jb] thiophene and hydroxyethylphthalimide 
by essentially following the procedure detailed for the 
preparation of Example 20, Pcirt B. 

15 FI»4S 616 (M+); Anal, Calcd for C38H36N204S-1.2H20: C, 71.49; 
H, 6.06; N, 4.39. Found: 71.58; H, 6.10; N, 4.36. 

Part F. 6-Hydroxy-3- [3 -methyl -4- [ (l-^pyrrolidinyl^- 
methyllbenzyl] -2- [4 - [2- (phthallmldyl )ethoxy] phenyl] 
20 benzo [b] thiophene Dloxalate. 
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This compound was prepared in 52% yield from the above 
6-methoxybenzo[jb] thiophene by essentially following the 
procedure detailed for the preparation of Example 1, Part D. 

5 1h NMR (Free base-CDCl3) 5 7.88-7.84 (m, 2H) , 7.74-7.71 (m, 
2H), 7.34-7.29 (m, 2H) , 7.19-7.15 (m, 2H) , 7.1 (d, IH) , 6.92 
(s, IH). 6.88-6.84 (m, 3H) , 6.41-6.37 (m, IH) , 4.24 (t, 2H) , 
4.14-4.10 (m, 3H), 3.61 (s. 2H) , 2.69-2.61 (m, 6H) , 2.27 (s, 
3H), 1.80-1.79 (m, 4H) ; FDMS 603 (M+1) . 

Part 6. 2-[4-(2 - Aalnoe thoxy ) phenyl ] - 6 -hydroxy- 
3 - [ 3 -methyl - 4 - t ( 1 -pyrrolidinyl ) methyl ] benzyl J - 
benzo [ b] thiophene Dloxalate . 

A mixture of the above phthalimide (0.4 g, 0.66 mmol) and 
15 1 mL hydrazine hydrate in 50 mL of EtOH was heated at refliix 
for 1 h then concentrated to dryness under reduced pressure. 
The residue was mixed with 50 mL of 1 N aqueous NaOH and 50 
mL of 10% MeOH in EtOAc. The layers were separated and the 
aqueous layer was extracted with 25 mL of 10% MeOH in EtOAc. 
20 The combined organic layer was dried over MgS04, concentrated 
to dryness and purified by chroma trography (Si02; 5% MeOH, 1% 
NH4OH in CHCI3) to afford 230 mg (0.49 mmol, 74%) of the 
title product as a solid which was converted to its dioxalate 
salt according to the method of Example 1, Part C. 

25 

1h NMR (Free base-CDCla) 8 8.3 (s, IH) , 7.39 {d, IH) , 7.37- 
7.2 (m, 3H), 7.05 (d, IH) , 7.0 (d, 2H) , 6.85 (s, IH) , 6.82- 
6.7 (m, 2H), 4.08 (s, 2H) , 3.94 (t, 2H) , 3.41 (s, 2H) , 3.34 
(bs, 2H), 2.88 (t, 2H), 2.39-2.35 (m, 4H) , 2.18 (s, 3H) , 
30 1.65-1.6 (m, 4H) ; FDMS 472 (M+) . 

Example 116 

Prepar at ion of ( R ) - 6 -Hydroxy- 2 - [ 4 - 1 2 -hydroxy- 3 - ( 1 - 
pyrrolidinyl )propoxy] phenyl] -3- [3-methyl-4- [ (l-pyrro- 
35 lidinyl ) methyl] benzyl ] benzo lb} thiophene Dioxalate . 
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Part Jl» (2R) -2- [4- (Glycidyloxy) phenyl] -6-metlioxy- 
3- [3 -methyl -4- [ (1-pyrrolidlnyl) methyl] benzyl] - 
benzo [b] thiophene . 




A 60% dispersion of sodium hydride (141 ing,3.5 inmol) was 
rinsed with hexanes under a nitrogen atmosphere and dried 
under reduced pressure. To this was added a solution of the 
hydroxyphenylbenzo[Jb] thiophene of Example 115, Part C (1.3 g, 

10 2.9 mmol) in 30 iriL of dry DMF and stirred for 1 h at ambient 
teinperature . The mixture was treated with (2R) -glycidyl- 
3-nitrobenzenesulfonate, then stirred for 16 h at ambient 
teirqperature . The reaction was poiired into a mixture of 50 mL 
of saturated aqueous NaHCOs, 100 mL of saturated aqueous NaCl 

15 and 100 mL of H2O. It was extracted with EtOAc (3 X 100 mL) . 
The extracts were washed with brine, dried over MgS04, 
concentrated \inder reduced pressure and purified by 
chroma trography to give 1.2 g (2*4 mmol, 81%) of the product 
as an oil. 

20 

1h NMR (Free base-CDCla) 8 7.45-^7.38 (m, 5H) , 7.33 (d, IH) , 
7.18 (d, IH), 6.97-6.88 (m, 3H) , 4.23-4.18 (m, IH) , 4.18 (s, 
2H), 4.02-3.96 (m, IH) , 3.88 (m, 3H) , 3.55 (s, 2H) , 3.39-3.37 
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(m, IH), 2.95-2.92 (m, IH) , 2.79-2.71 (m, IH) , 2.55-2.49 (m, 
4H), 2.3 (s, 3H), 1.8-1.76 (m, 4H) . 

Part (R) - 2- [4 - [2-Hydroxy-3- (1-^pyrrolidinyl) - 

5 propoxy] phenyl] -6-methoxy-3- [3-niethyl-4- [ (1- 
pyrrolldinyl ) methyl ] benzyl ] benzo [ Jb] thlophene . 




The above ( 2R) - [ (glycidyloxy ) phenyl ] benzo [h] thiophene 
10 (1.18 g, 2.4 mmol) was mixed with pyrrolidine (338 mg, 4.8 

inmol) and MeOH (50 inL) , The mixture was heated at reflux for 
6 h, concentrated to an oil and purified by chrom^trography 
{Si02; 30% THF/5% Et3N in hexanes) to afford 1 g of the named 
product as an oil. 

15 

Part C . ( R ) - 6 -Hydroxy- 2 - [ 4 - [ 2 -hydroxy- 3 - { 1 -pyr ro- 
lidinyl) propoxy] phenyl] -3- [3-methyl-4- [ (1-pyrro- 
lidinyl ) methyl ] benzyl ] benzo [b] thiophene Dioxalate . 

The title compound was prepared in 61% yield from the 
20 above methoxybenzo[i)] thiophene by essentially following the 
procedure detailed for the preparation of Example 115, Parts 
F and G. 

1h NMR (IMSO-de) 5 7.4-6.7 {m, IIH) , 4.3-3.9 (m, 9H) , 3.4-3.2 
25 (m, 7H), 3.2-2.29 (m, 4H) , 2.25 (s, 3H) , 2.00-1.7 (m, lOH) ; 
EDMS 557 (M+1) . 
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Exanple 117 

Preparation of 1- [2- [4- [ [5-Fluoro-6-bydroxy-2- [4- [2- 
( 1 -pyr rolidiny 1 ) othoxy I phenyl 1 benzo Ibl thiophen- 3 -yl 3 
methyl ] phenoxy ] ethyl ] pyrrolidine Dioxalate . 




2 C2H2O4 



Part A. ii,M-DlBiethyl-3-f luoro-4-iftethoxy-a-hydroxy 
phenylthioacetamlde • 




10 A -78 solution of 18.7 mL {142,7 mmol) of 

diisopropylamine in 100 mL of THF was treated with 89.0 mL 
(1.6 M in hexanes; 142.2 mmol) of n-BuLi. The reaction 
mixture was stirred at -78 **C for 15 min and at 0 °C for 0.5 
h. After cooling back to -78 °C, a solution of 20.0 g {129.7 

15 mmol) of 3-f luoro-4-anisaldehyde and 12.2 mL (143.6 ramol) of 
N,N-dimethylthioformamide in 100 mL of THF was added slowly - 
After conplete addition, the reaction was stirred at -78 
for 15 min and was quenched with a solution of 15 mL of HQAc 
in 100 mL of MeOH. The mixture was concentrated in vacuo and 

20 the residue was partitioned between 250 mL of saturated 

aqueous NaHC03 and 250 mL of EtOAc- The organic layer was 
separated and the aqueous layer was extracted with EtOAc (2 x 
100 mL) . The combined organic layers were dried over Na2S04, 
filtered, and concentrated in vacuo to give 22.4 g of an oily 

25 solid. Trituration with Et20 afforded 16.21 g (66.6 mmol; 
51%) of the title compound as a light yellow solid. 

Anal. Calcd for C11H14FNO2S: C, 54.30; H, 5.80; N, 5.76. 
Fo\md: C, 54.00; H, 5.86; N, 5-77. 
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Par t B . 2 -Dime thy lamino- 5 - f luoro- 6 -methoxy- 
benzo [i>] thiophene * 




^^^^ NMe2 

5 A solution of 16.6 g (68.2 mmol) of N,N-dimethyl-3- 

f luoro-4-methoxy-2-hydroxyphenylthioacetamide (Part A) in 400 
mL of CH2CI2 was treated with 22.0 niL (339.0 mmol) of MeSOaH 
in a dropwise manner. The reaction was stirred at room 
tentperature for 4 h, was cooled to 0 ^C, and was quenched by 

10 the careful addition of 500 mL of saturated aqueous NaHCOs, 
The two layers were sepeurated and the aqueous layer was 
extracted with EtOAc (5x200 mL) , The combined organic layers 
were washed with 500 mL of saturated aqueous NaHC03 and 500 
mL of H2O, dried over Na2S04, and filitered. Evaporation of 

15 the solvent in ^racno afforded 21.4 g of an oil which was 

purified by flash chormatography (Si02; gradient of 10% then 
20% EtOAc in hexanes) to give 2.87 g (12.7 mmol; 19%) of the 
title compound as a light pink solid, 

20^. 225 (M+); Anal. Calcd for C11H12FNOS: C, 58.65; H, 5.37; 

N, 6.22. Found: C, 58.37; H, 5.42; 6.17. 

Part C • 2 -Dinethy lamino- 5 - £ luoro-* 6 -»ma thoxy- 

benzo [b] tliiophene-3-yl 4-Nitrophenyl Ketone • 

0. 




25 MeO-"^^^^ S 

A solution of 1.08 g (4.82 mmol) of 2~dimethylamino-5- 
f luoro-6-methoxybenzoLJb] thiophene (Part B) in 15 mL of 
chlorobenzene was treated with 0.99 g (5.31 mmol) of 
4-nitrobenzoyl chloride. The reaction was stirred at room 

30 temperature for 17 h and was diluted with 100 mL of EtOAc. 

The solution was washed sequentially with 2 N aqueous NaOH (2 
X 50 mL) , H2O (50 mL) and brine (50 mL) , then dried over 
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lSIa2S04, and filtered. Evaporation of the solvent in vacuo 
afforded 2.1 g of a dark solid which was purified by flash 
chromatography (Si02; gradient of 10% then 20% then 40% EtOAc 
in hexanes) to give 0.27 g of starting material and 1.25 g 
5 (3.34 romol; 93% based on consumed starting material) of the 
title compoxind, 

FIMS 374 (M+); Anal- Calcd for C18H15FN2O4S: C, 57.75; H, 
4.04; N, 7,48. Found: C, 58.04; 3.98; N, 7.50. 

10 



Part D . 2 -Dime tliy lamino- 5 - f lucre- 6 -mothoxy- 
bonzo [Jb] tliioplion-3-yl 4 - [2- { 1-Pyrrolidinyl) othoxy] 
phenyl Ketone • 




f luoro-6-methoxybenzo [Jb] thiophene-3-yl 4-nitrpphenyl ketone 
{Part C) and 1.4 g (60% dispersion in mineral oil; 35.0 mmol; 
washed with hexanes) of NaH in 60 mL of DMF was treated with 
a solution of 3.75 mL (32.1 mmol) of 1- {2-hydroxyethyl ) - 

20 pyrrolidine in 10 mL of DMF in such rate to control the 
effervescence. After complete addition, the reaction was 
stirred at room teinperature for 1 h and was quenched by the 
careful addition of 5 mL of MeOH. The mixture was diluted 
with 200 mL of EtQAc and was poured into 200 mL of H2O. The 

25 two layers were separated and tiie organic phase was washed 
with H2O (2 X 100 mL) and brine (100 mL) . The organic phase 
was dried over K2CO3, filtered, and concentrated in vacuo to 
give 5.21 g of an amber oil. Purification by flash 
chromatography (Si02; gradient of 2% then 5% MeOH in CH2CI2) 

30 afforded 2.10 g (4.74 mmol; 89%) of the title compound as a 
bright yellow oil. 
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FDMS 442 (M+); Anal. Calcd for C24H27FN2O3S : C, 65.14; H, 
6.15; N, 6.33. Found: C, 65.08; H, 6.43; N, 6.29. 

Part K • 5 - Fluoro - € -mot hoxy- 2 - [ 4 - [ 2 - ( 1 -pyrrol idiny 1 ) - 
5 othoxy] phenyl ]benzo lb} thiophen-3-yl 4- [2- {1-Pyrro- 
lldlnyl ) ethoxy ] phenyl Ketone Dioxalate . 



Magnesium turnings (69 gm; 2.84 inmol) were placed in a 
3 -heck round bottom equipped with a stir bar, nitrogen inlet, 

10 dropping funnel and reflux condensor and flame-dried under a 
stream of nitrogen. THE (5 mL) was added to the reaction 
vessel followed by a solution of 732 mg (2.71 mg) of l-t2-(4- 
bromophenoxy) ethyl] pyrrolidine and a small I2 crystal. The 
vessel contents were heated to mild reflux for 7 h at which 

15 time all the Mg had been consumed. The reaction was cooled 
to 0 **C and was added via a cannula to a 0 "^C solution of 
1.00 g (2.26 mmol) of 2-dimethylamino-5-f luoro-6-methoxy- 
benzo [b] thiophene-3-yl 4- [2- ( 1-pyrrolidinyl ) ethoxylphenyl 
ketone (Part D) in 10 mL of THE. The mixture was stirred at 

20 0 for 16 h, was quenched with 10 mL of H2O, and was 

acidified to pH 7-8 with 1 N aqueous HCl. The mixture was 
extracted with CH2CI2 (4 x 100 mL) . The combined organic 
extracts were washed with H2O, dried over K2CO3, filtered, 
and concentrated in vacuo to give 1.53 g of an oil. 

25 Purification by flash chromatography (Si02; 4:11:84 

TEA/THF/hexanes) afforded 1.18 g (2.12 mmol; 78*) of the 
title compound as an oil. A sanple was converted to the 
dioxalate salt according to the method described in 
Example 1, Part C. 



30 

FDMS 589 (M+1); Anal. Calcd for C34H37FN204S-2 C2H2O4: C, 
57.22; H, 5.18; N, 3.51. Found: C, 57.48; H, 5.42; N, 3.54. 




O 
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Part F. 5-Fluoro-6-hydroxy-2- [4- [2- ( 1-pyrrolidinyl ) 
ethoxy] phenyl Ibenzo [2>] tlxiophen-3-yl 4- [2-(l-Pyrro- 
lidinyl ) ethoxy ] phenyl Ketone Dioxalate . 



By essentially following the procedures outlined in 
Example 1, Part D, the title compound was prepared in 61% 
yield starting from 5-f luoro-6-raethoxy~2- [4- [2- (1- 
pyrrolidinyl) ethoxy] phenyl ]benzo[jb] thiophen-3-yl 4- [2- (1- 
10 pyrrolidinyl) ethoxy] phenyl ketone (Part E) . A sample was 
converted to the dioxalate salt according to the method 
described in Exajonple 1, Part C. 

FDMS 575 (M+l); Anal- Calcd for C33H35FN2O4S-2 C2H2O4: C, 
15 61.49; H, 5.44; N, 3.88. Found: C, 61.30; H, 5.67; N, 4.09. 

Part G. 1- [2- [4- t [5-Fluoro-6-Hyaroxy-2- [4- [2- (1- 
pyrrolidinyl ) ethoxy ] phe^ny 1 ] benzo [ Jb] thiophen- 3 -yl ] - 
methyl] phenoxy] ethyl] pyrrolidine Dioxalate • 

20 The title conpound was prepared in 64% yield from 

5-f luoro-6-hydroxy-2- [4- [2- (l^pyrrolidinyl) ethoxylphenyl] - 
benzo [b] tliiophen-3-yl 4- [2- (1-pyrrolidinyl) ethoxy] phenyl 
ketone (Part F) by essentially following the procedure 
detailed in Example 3, Part E. A sanple was converted to the 

25 dioxalate salt according to the method descri]t>ed in Example 
1, Part C. 

FDMS 561 (M+l); Anal. Calcd for C33H37FN2O3S- 2 C2H2O4: C, 
59.99; 5.58; N, 3.78. Foiand: C, 59.76; H, 5.67; N, 3.68. 




5 
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Example 118 

Preparation of (±> -5-Pluoro-6-hydroxy-3- [4- [ [ traJl0-2- 
( 1-piperidyl ) cyclohexyl] oxy ] benzyl] -2 - [4 -[2- (1-pyrro- 
lidinyl ) ethoxy] phenyl] benzo [b] thiophene Dloxalate • 




2C2H2O4 



Part A » 2 -Dime thy lamino- 5 - £ luor o - 6 -me thoxy- 
benzotb] thlophene-3-yl 4- [ [ trans-2- (1-Plperidyl) - 
cyclohexyljoxy] phenyl Ketone. 




The title conpound was prepared in 51% from 
2-dimethylamino-5--f luoro^6-metho3cybenzo [b] thiophene-3-yl 
4-nitrophenyl ketone (Exanple 117, Part C) and (±)-trai2S-2- 
(1 -piper idyl) cyclohexanol by essentially following the 
procedure detailed in Example 117, Part D. 

FDMS 510 (M+); Anal, Calcd for C29H35FN2O3S: C, 68.21; H, 
6,91; N, 5.49. Foxind: C, 68.32; H. 7.18; N, 5.39. 

Part B. (±)-5-Fluoro-6-methoxy-2- t4-[2-(l-pyrro- 
lldlnyl)ethoxy]phenyl]benzo [b] thlophen-3-yl 4- [ [trans 
2- (1-Plperidyl) cyclohexylloxy] phenyl Ketone Dloxalate 
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2 C2H2O4 



The title compotind was prepared in 72% yield (based on 
consTJuned starting material) from 2-dimethylamino-5-f luoro-6- 
methoxybenzo [Jb] thiophene-3-yl 4- [ [ trans-2- ( 1-piperidyl) - 
5 cyclohexyl]oxy] phenyl ketone (Part A) by essentially 

following the procedure detailed in Example 117, Part E, A 
sample was converted to the dioxalate salt according to the 
method described in Example 1, Part C. 

10 FDMS 657 (M+1) ; Anal. Calcd for C39H45FN204S-2 C2H2O4: C, 

61.71; H, 5.90; N, 3.35. Fovmd: C, 61.45; H, 6.07; N, 3.63. 

Part C. (±) -5-FXuoro-6-hydroxy-2- [4- 12- (l-pyrro- 
lldlnyDothoxylplienyllbanzoEi^] thioplten-3-yl 4- [ [trass- 
is 2- ( 1-Plparidyl ) cyclohexyl ] oxy] phenyl Ketone Dioxalate • 




2 C2H2O4 



The title coinpound was prepared in 70% yield from (±)- 
S-f luoro-6-methoxy-2- [4- [2- (l-pyrrolidinyl) ethoxy] phenyl] - 
benzo [Jb] thiophen-3-yl 4- [ [ trar2s-2- (1-piperidyl ) cyclohexyl] - 
20 oxy] phenyl Icetone (Part B) by essentially following the 
procedure detailed in Example 1, Part D. A sample was 



wo 97/25033 



PCTAJS96/I7995 



-290- 

converted to the dioxalate salt according to the method 
described in Example 1, Part C. 

FDMS 643 (M+1); Anal- Calcd for C38H43FN204S-2 C2H2O4: C, 
5 61.30; H, 5.76; N, 3.40. Found: C, 61.04; H, 5.84; N, 3.45. 

Part D. (±)-5-Fluoro-6-hydroxy-3-[4-I (tjrajis-2- (1- 
piperidyl) eye lohexylloxy] benzyl] -2- [4- [2- (l-*pyrro- 
lldlnyl ) ethoxy] phenyl] benzo [b] thiophene Dioxalate • 

10 The title compoiand was prepared in 70% yield from 

{±) -5~f luoro-6-hydroxy-2- [4- [2- (1-pyrrolidinyl) ethoxy] - 
phenyl]benzo [b] thiophen-3-yl 4- [ [ trans-2- (1-piperidyl) - 
cyclohexyl] oxy] phenyl ketone (Part C) by essentially 
following the procedure detailed in Example 3, Part E. A 

15 sample was converted to the dioxalate salt according to the 
method described in Example 1, Part C. 

FmS 629 (M+1); Anal. Calcd for C38H45FN203S-2 C2H2O4: C, 
62.36; H, 6.11; N, 3.46. Found: C, 62.60; H, 6.11; N, 3.50. 



ethoxy] phenyl ] benzo£uran-3 -yl ] methyl ] phenoxy ] ethyl ] - 
pyrrolidine Dioxalate. 



20 



Bxanple 119 

Preparation of 1- [2- [4- [ [2- [4- [2- (1-pyrrolldinyl) - 



25 




Part A. 



2 - ( 4 -Me thoxypheny 1 ) benzofuran • 




OMe 



wo 97/25033 



PCrAUS9d/17995 



-291- 

A solution of 45.0 g (0.39 mole) of benzofuran in 100 mL 
of EtaO was treated with 0.40 mol (1.6 M in hexanes) of 
n-BuLi at such a rate as to keep the reaction temperature 
below 25 ^'C. The mixture was stirred for 15 min and was 
5 added to a 10 °C solution of 57.2 g (0.40 mole) of CuBr in 
100 mL of Et20 at a rate so as to keep the reaction 
temperature below 10 **C. The mixture was allowed to reach 
room temperature over 0,5 h and was treated with a solution 
of 93.6 g of iodocinisole in 300 mL of pyridine. The mixture 

10 was heated to 110 "^C for 3 h, allowing the Et20 to boil off. 
The reaction mixture was concentrated in vacuo and the 
residue was dissolved in 3 L of EtOAc. The organic layer was 
washed several times with 2 N aqueous HCl and once with H2O, 
dried over MgS04, and filtered. Concentration in vacuo 

15 afforded a residue wiiich was recrystallized from MeOH to 
afford 44.5 g of the title compound as a solid. 

mp 145-147 ^C. 

20 Part B. 2- (4-Methoxypheziyl)benzo£uran-3-yl 4-[2-(l- 
Pyrrolidinyl ) ethoxy] phenyl Ketone . 




The title confound was prepcured in 79% yield from 2-(4- 
methoxyphenyl) benzofuran (Part A) and 4- [2- (1-pyrrolidinyl) - 
25 ethoxy] benzoic acid hydrochloride by essentially following 
the procedure detailed in Exazrple 1, Part C. 

np 92-95 °C; FDMS 441 (M+) ; 

30 Part C. 2- (4-Rydroxyphenyl) benzofuran- 3 -yl 4-[2~(l- 
Pyrrolidlnyl ) ethoxy] phenyl Ketone * 
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0. 



o 



OH 



By essentially following the procedures described in 
Example 1, Part D, the title compound was prepared in 81% 
yield from 2- (4-methoxyphenyl)benzofuran-2-yl 4-[2-(l* 
5 pyrrolidinyDethoxy] phenyl ketone (Part B) , 

FraiS 427 {M+); Anal. Calcd for C27H25NO4: C, 75.86; H, 5-89? 
N, 3.38. Found: C, 75.59; H, 5.96; N, 3.47. 

10 Part D. 2-14- t2-(l-Pyrrolidlnyl)othoxy]phonyll- 
bonzof^lran-3-yl 4- [2- (l-Pyrrolldinyl)ethoxy] phenyl 
Ketone Dioxalate • 



15 Example 3, Part D, the title compound was prepared in 76% 
yield from 2- {4-hydroxyphenyl)benzofuran-3-yl 4-[2-{l- 
pyrrolidinyl ) ethoxy] phenyl ketone (Part D) and l-(2- 
chloroethyl) pyrrolidine hydrochloride. A sample was 
converted to the dioxalate salt according to the method 

20 described in Example 1, Part C, 

FDMS 525 (M+1) . Anal. Calcd for C33H36N2O4-2 C2H2O4 
63.06; H, 5,72 N, 3.98. Found: C, 62.66 H, 5.75; N, 4.06. 




O, 



2 C2H2O4 



By essentially following the procedure described in 
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Part l-[2-[4-£[2-[4- [2- (l-pyrrolidinyl)ethoxy] - 

phenyl ] bonzof uran-3 -yl 1 methyl ] phenoxy ] ethyl ] - 
pyrrolidine Dioxalate . 

By essentially following the procedure detailed in 
Exanple 3, Part E, the title compound was prepared in 82% 
yield from 2-[4-[2-(l-pyrrolidinyl)ethoxy]phenyllbenzofurcin- 
3-yl 4-[2-(l-pyrrolidinyl)etho3cy]phenyl ketone (Part D) . A 
sample was converted to the dioxalate salt according to the 
method described in Example 1, Part C. 

FDMS 511 (M+1); Anal. Calcd for C33H38N203-2 C2H204-H20 C, 
62.70; H, 6.26 N, 3.95. Found: C, 62.83 H, 6.13; N, 3.98. 



Sxanple 120 

15 Preparation of AT- [4- [6-Hydro]cy-3- [ [3-iaethyl-4- [ (1- 
pyrrolidinyl) methyl] phenyl] methyl Ibenzo [b] thiphen-2- 
yl] phenyl] -d- (1-pyrrolidinyl) acetamide Dioxalate. 



10 




1.7 C2H2O4 



Part A. N- (4-Bromophenyl) -a-chloroacetamide . 

H 



20 Br 

A mixture of 8,60 g (0.05 mol) of 4-bromoaniline, 10.60 
g (0.10 mol) of Na2C03, and 6.78 g (0.06 mol) of chloroacetyl 
chloride in 100 mL of acetone was stirred at ambient 
tempera txire for 3 h. The mixture was concentrated in vacuo, 

25 and the residue was partitioned between EtOAc and H2O. The 
organic layer was sepcirated, washed with H2O, dried over 
Na2S04, filtered, and evaporated in vacuo to give 11.4 g of 
analytically pure title conpound as light crystals. 
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FDMS 248 (M+); Anal. Calcd for CsHvBrClNO: C, 38.67; H, 2.84; 
N, 5-64. Found: C, 38.45; H, 2.83; N, 5.56. 

Part B. N- (4-Bromophonyl)-a- (1- 
5 Pyrrolidinyl ) acetamlde . 



A solution of 5.0 g (0.02 mol) of N- (4-bromophenyl) ^a- 
chloroacetamide {Part A) and 5.05 mL (0.06 mol) of 
pyrrolidine in 100 mL of THE was stirred overnight at ambient 
10 temperature. The mixttire was concentrated in vacuo and the 
residue was partitioned between H2O and EtOAc. The oirganic 
layer was separated, washed with H2O, dried over Na2S04, 
filtered, and evaporated in vacuo to afford 5.74 g of 
analytically pure title con^oiind as crystals. 

15 

up 60-63 °C; Anal. Calcd for Ci2Hi5BrN20: C, 50.90; H, 5.34; 
N, 9.89. Found: C, 50.62; H, 5.39; N, 9.74. 

\ 

Part C. N- [4- (6-Methoxybenzo[Jb] thlophen-2-yl)plienyl] 
20 a- ( l-pyrrolidinyl ) acetamide . 



By essentially following the procedures described in 
Example 1, Part B, the title compound was prepared in 97% 
yield from iV- (4 -bromophenyl) -a- (1 -pyrrolidinyl) acetamide 

25 (Part B) and 6-methoxybenzo[bl thiophene-2-boronic acid 
(Example 1, Pcurt A) . 

IR (CHCI3) 1684; EDMS 366 (M+) . 





H 
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Part D. N"t4-[6-M©thoxy-3-[ [3-methyl-4- [ (1- 
pyrrolidiziyl)methyl]phenyl] carbonyllbenzo [i>] thiophan- 
2 -yl ] phenyl ] -a- ( 1-pyrrolldinyl } acetamide Dloxalate • 




2C2H2O4 



5 By essentially following the procedures described in 

Example 1, Part C, the title compound was prepared in 68% 
yield from the product of Part C and 3-methyl*4- [ (l- 
pyrrolidinyl)methyl]benzoic acid. A sample was converted to 
the dioxalate salt according to the method described in 
10 Example 1, Part C- 

IR (CHCI3) 1701, 1640; FDMS 567 {M+} . Anal. Calcd for 
C34H37N303S-2 C2H2O4 61.03; H, 5.53 N, 5.62. Found: C, 

60.99 H, 5.72; N, 5.38. 

15 

Part E. N«-[4-[6-Hydroxy-3-[[3-methyl-4-[(l-* 
pyrrolidlnyl ) methyl ] phenyl ] carbonyl ] benzo [ Jb] thlophen- 
2 -yl] phenyl] -a- (l-pyrrolldinyl)acetaiaide. 

By essentially following the procedures described in 
20 Example 1, Part D, the title compound was prepared from the 
product of Part D. A sample was converted to the oxalate 
salt according to the method described in Example 1, Part C, 

FDMS 554 (M+1). Anal. Calcd for C33H35N3O3S.I.7 C2H2O4 C, 
25 61.86; H, 5.48 N, 5.95. Found: C, 62.15 H, 5.47; N, 5.78. 

Part P. N- [4- [6-Hydroxy-3- [ [3-methyl-4- [ ( 1- 
pyrrolidinyl ) methyl ] phenyl ] methyl ] benzo [b] thiophen-2 - 
yllphenyl] -a- (l-pyrrolidinyl)acetamide Dioxalate. 

30 By essentially following the procedures described in 

Example 3, Part E, the title compoimd was prepared from the 



wo 97/25033 



PCT/US96/17995 



-296- 



product of Part E above. A sample was converted to the 
dioxalate salt according to the method described in 
Exaitple 1, Part C. 

5 IR (KBr) 1696, 1607; FDMS 540 (M+l) . Anal. Calcd for 

C33H37N302S-1.7 C2H2O4 C, 61.86; H, 5.48 5.95. Found: C, 
62.15 H, 5.47; N, 5.78. 

Example 121 

10 Preparation of 1- [2- [4- [3- [ [4- [l-Bthyl-2- (1-pyrro- 

lldinyl ) ethoxy] phenyl] methyl ] benzo [Jb] thiophen-2-yl] - 
phenoxy] ethyl] pyrrolidine Dioxalate. 



A mixture of 2.6 mL (31.1 mmol) of pyrrolidine and 21.6 
g (156.3 miaol) of K2CO3 in 100 mL of DMF was treated with 4.7 
g (3.20 mL; 90% tech. grade; 28.2 mmol) of l-bromo-2-butanone 
cuid the reaction was stirred at ambient ten^erature for 2 h. 

20 The mixture was filtered and concentrated in vacuo. The 
residue was taken up in 100 mL of 1 N aqueous HCl and the 
solution was washed with 100 mL of EtOAc, The aqueous layer 
was basif ied to pH 13 with solid KOH and was extracted with 
EtOAc (3 x 100 mL) . The combined organic extracts were dried 

25 over K2CO3, filtered, and concentrated in vacuo to give 1.6 g 
of an oil. The oil was taken up in 100 mL of THF cuid the 
solution was treated with 860 mg (22.7 mmol) of LiAlH4 at 
room temperature for 3 h, and then quenched by the sequential 
addition of 60 mL of H2O, 60 mL of 2 N aqueous NaOH, and 60 




Part A. 



1- ( 1-Fyrrolidlnyl ) butan-2-ol • 



15 
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mL of H2O at 0 °C, The mixture was filtered through 
diatomaceous earth, and the organic solvent was evaporated in 
vacuo. The aqueous layer was extracted with EtOAc (4x100 
mL) . The combined organic layers were dried over K2CO3, 
5 filtered, and concentrated in vacuo to give 1.40 g of an oil. 
Purification by flash chromatography (Si02; 3% MeOH in CHCI3 
saturated with NH4OH) afforded 0.95 g of the title conpound 
as an oil. 

10 FDMS 144 (M+l); Anal. Calcd for C8H17NO: C, 67.09; H, 11.96; 
N, 9.78. Found: C, 67.34; H, 12.07; 10.08. 

Part B. 4- [l-Ethyl-2- (l-pyrrolidinyl)ot:hoxylplienyl 
2- [4- [2- (l-PyrrolldinyDethoxy] phenyl ]benzo[i>] thio- 
ls phen->3-yl Ketone Dioxalate. 



A 0 ''C mixtirre of 75.0 mg (1.88 ramoDof NaH and 550 mg 
(1.23 ramol) of 4-fluorophenyl 2- [4- [2- (1-pyrrolidinyl) - 
ethoxy] phenyl ]benzo[Jb]thien-3^yl ketone in 10 mL of EMF was 

20 treated with a solution of 190 mg (1.33 mmol) of the alcohol 
from Part A above in 5 mL of DMF at 60 **C for 13 h. After 
cooling to room teniperature, the mixture was poured into 100 
mL of brine and extracted with EtOAc (3 x 100 mL) . The 
combined organic layers were washed with H2O (2 x 100 mL) and 

25 brine (100 mL) , dried over K2CO3, filtered, and concentrated 
in vacuo to give 780 mg of an oil. Purification by radial 
chromatography (Si02; 5% MeOH in CHCI3 saturated with NH4OH) 
afforded 210 mg (0.37 ramol; 30%) of the title compound as an 
oil. A sample was converted to the dioxalate salt according 

30 to the method described in Example 1, Part C. 
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FDMS 659 (M+I+C2H2O4 ) ; Anal. Calcd for C35H40N2O3S . 2 C2H2O4: 
C, 62.55; H, 5.92; N, 3.74. Found: C, 62.32; H, 6.15; N, 
3.51. 

Part C . 1- [2- [4- [3- I [4- (1-pyrrolidinyl) - 

etlioxy] phenyl] methyl ]banzo[Jb] thlophen-2-yllphenoxy] - 
ethyl ] pyrrolidine Bioxalate • 

A 0 solution of the ketone from Part B (135 mg, 0.237 
mmol) in 2.5 mL of anhydrous THE was treated with DIBAL-H 
(593 \VL, 0.593 mmol, 1.0 M solution in toluene) dropwise via 
a syringe. After 1 h at 0 **C, the excess DIBAL-H was 
quenched with excess MeOH (approximately 1 mL) . A solution 
of 5 mL of saturated Na^K^ tartrate and 5 mL of EtOAc were 
added, and the biphasic mixture was vigorously stirred for 
1.5 h at ambient temperature. The layers were separated, and 
the aqueous layer was extracted with EtOAc (2 x 10 mL) . The 
combined organic layers were dried over Na2S04, filtered, and 
concentrated in vacuo. The crude product was dissolved in 
2.5 mL of 1,2-dichloroethane and EtsSiH (183 JlL, 2.37 mmol). 
Upon cooling to 0 TFA (265 |1L, 1.66 mmol) was added in a 
dropwise fashion. After 1,5 h, the reaction mixture was 
poured into 50 mL of saturated aqueous NaHCOa solution. The 
aqueous phase was extracted with EtOAc (2 x 50 mL) . The 
combined orgcinic layers were dried over Na2S04, filtered and 
concentrated In vacuo. Purification by radial chromatography 
{Si02; gradient 2.5% to 5% MeOH in CHCI3, saturated with 
NH4OH) afforded 62 mg (0.112 imnol; 47%) of a yellow oil. The 
free base was converted to the title dioxalate salt according 
to the conditions described in Example 1, Part C. 

FDMS 555 (M+1); Anal, calcd for C35H42N202S-2C2H204 : C, 
63.74; H, 6.31; N, 3.81. Found: C, 63.52; H, 6.26; N, 3.73. 

Example 122 

Preparation of 1- [2- [4- [3- [ [4- [2- (l-Pyrrolidinyl) - 
but oxy ] ] phenyl ] methyl ] benzo [ Jt>] t hiophen- 2 -y 1 J - 
phenoxy ] ethyl] pyrrolidine Dioxalate » 
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2 C2H2O4 



Part A . 2 - ( 1 -Pyrrol Idinyl } but anol - 




The title coirpoiind was prepared in 64% yield for 2 steps 
5 from pyrrolidine and ethyl 2-bromobutyrate by essentially 
following the procedure detailed in Example 121, Part A. 



FDMS 144 (M+1); Anal- Calcd for C8H17NO: C, 67.09; H, 11.96; 
N, 9.78. Found: C, 66,23; H, 11.36; N, 9.58. 

10 

Part B. 4->[2-(X-Pyrrolidinyl)butoxy]phenyl 2-[4-[2- 
(l-Pyrrolidinyl)athoxy] phenyl Ibenzo [b] thiophen-3-yl 
Ketone Dloxalate. 




2 C2H2O4 



15 The title coitpound was prepared in 59% yield from the 

product of Part A and 4-f luorophenyl 2-[4-[2-(l~ 
pyrrolidinyl )ethoxy] phenyl ]ben2o[l:>]thien-3-yl ketone by 
essentially following the procedure detailed in Example 121, 
Part B- A sanple was converted to the dioxalate salt 

20 according to the method described in Example 1, Part C. 
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FDMS 569 (M+1); Anal. Calcd for C35H40N2O3S-2 C2H2O4: C, 
62.55; H, 5.92; N, 3.74. Found: C, 62,39; H, 5.80; N, 3.59. 

Part C. 1- [2- [4- [3- t 14- [2- (l-pyrrolidinyl)butoxy] ] - 
5 phenyl] methyl ]benzo [Jb] thiophen-2-yl]phenQxy] ethyl] - 
pyrrolidine Dioxalate* 

The title coirpovind was prepared from the free base of 
the ketone from Part C in 76% yield by essentially following 
the procedure described in Exanple 121, Part C. 



EDMS 555 (M+1); Anal, calcd for C35H42N202S-2C2H2O4: C, 
63.74; H, 6.31; N, 3.81. Found: C, 63.64; H, 6.07; N, 3.70. 

Example 123 

15 Preparation of 1- [2- [ [5- [6-Hydroxy-3- [ t3-methoxy-4- 
[ (1-pyrrolidinyl) methyl] phenyl] methyl] benzo [b] thio- 
phen- 2 -y 1 ] pyr id-2 -yl ] oxy ] ethyl ] pyrrolidine Dioxalate • 



Part A. 6-Benzyloxy-2- [6- [2- (1-pyrrolidinyl) ethoxy] 



10 




2 C2H2O4 



20 pyrid-3-yl]benzo [Jb] thiophen-3*yl 3-Methoxy-4- [ (1- 
pyrrolidinyl ) methyl ] phenyl Ketone • 




A -78 solution of 5-broinopyrid-2-yl 2-(l- 
pyrrolidinyl) ethyl ether (3.25 g, 12.0 nimol) in 40 mL of 
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anhydrous THF was treated with ii-BuLi (8.1 mL, 13.0 ininol, 1.6 
M in hexanes) . After 1 h, a slurry of MgBr2 [freshly 
prepared from Mg (365 mg, 15.0 inmol) and 1.3 mL of 1,2- 
dibromoe thane] in 20 mL of anhydrous THF was added. The 
5 reaction mixture was stirred at -78 °C for an additional 10 
min, and then the cold bath was removed. After 45 min, the 
Grignard reagent was added dropwise via a cannula to a 
solution of 6-benzyloxy-2-(dimethylamino)benzo[Jb]thiophen-3- 
yl 3 -me thoxy-4 -[ (1-pyrrolidinyl) methyl] phenyl Icetone (5 g, 

10 10.0 mmol) in 50 mL of THF at 0 "^C. The resulting mixture 
was stirred for 2 h at 0 and then was allowed to warm to 
ambient temperature. After 5 h, the reaction mixture was 
poured into 200 mL of saturated aqueous NH4CI. The layers 
were separated^ and the aqueous phase was extracted with 

15 CHCI3 (3 X 50 mL) • The combined organic phases were dried 
over Na2S04, filtered, and concentrated in vacuo. 
Purification by PrepLC (Si02; gradient of 85:10:5 hexanes- 
THF-TEA to 75:20:5 hexanes -THF- TEA) afforded 2.9 g (4.48 
mmol; 45%) of the title product as a viscous orange oil. 

20 

FAB HRMS: m/e, calcd for C39H42N3O4S: 648.2896; Found: 
648.2889 (M+1) . 

Part B. 6-Hydroxy-2- [6- [2- (1-pyrrolidinyl) ethoxy] - 
25 pyrid-3-yl]benzo[Jb]t:liioplxaii-3<-yl 3-Hathoxy-4- [ (1- 
pyrrolidinyl ) methyl ] phenyl Ketone Dloxalate • 




The ketone (2,9 g; 4.48 mmol) from Part A in 40 mL of 
THF at ambient temperature was treated with 20 mL of ammonium 
30 formate (25% aqueous) and 10% Pd/C (2.9 g) . Three additional 
20 mL aliquots of 25% amrooniimi formate were added over 12 h. 
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The reaction mixture was filtered through a pad of 
diatomaceous earth, rinsing well with CHCI3 . The layers were 
separated, and the aqueous layer was extracted with CHCI3 (2 
X 25 mL) . The combined organic layers were dried over 
5 Na2S04, filtered, and concentrated in vacuo to give 2.08 g of 
the cirude product as a yellow foam. Purification by radial 
chromatography (Si02; gradient of 75:20:5 hexanes-THF-TEA to 
60:35:5 hexanes-THF-TEA) yielded 1.23 g (2.21 mmol; 48%) of a 
pale yellow foam. A sample of the free base was converted to 
10 the title dioxalate salt according to the procedure outlined 
in Example 1, part C. 

FDMS 558 (M+l) ; Anal, calcd for C32H35N304S-2C2H2O4 : C, 
58.61; H, 5.32; N, 5.70. Found: C, 58.76; 5.36; N, 5,80. 

15 

Part C. 1- [2- [ [5- [6-Hydroxy-3- I [3-metboxy-4- [ (l- 
pyrrolidinyl)mQtllyl]phenyl]methyl]banzo [2>] thiophen-2- 
yl ] pyr id-2 *yl ] oxy ] ethyl ] pyrrolidine Dioxalate . 

DIBAL-H (4.6 mL, 4.6 mmol, 1.0 M solution in toluene) 

20 was added dropwise via a syringe to a 0 **C solution of the 

ketone (Part B; 1.02 g, 1.83 mmol) in 20 raL of anhydrous THF. 
After 45 min, the excess DIBAL-H was quenched with excess 
MeOH (approximately 1 mL) . A solution of 30 mL of saturated 
Na^K*^ tartrate and 30 mL of EtOAc were added, and the 

25 biphasic mixture was vigorously stirred overnight at ambient 
temperature. The layers were separated, and the aqueous 
layer was extracted with EtOAc (20 mL) . The combined organic 
layers were dried over K2CO3, filtered, and concentrated to 
an off-white foam. The crude benzyl alcohol (1.1 g) was 

30 taken up in 20 mL of 1,2-dichloroethane. Et3SiH (2 mL, 12.8 
mmol) was added, and the resulting mixture was cooled to 0 
^'C. After 5 min, the solution was treated with TFA (1.4 mL, 
18.3 mmol). A g\ammy precipitate formed immediately, so the 
reaction mixture was allowed to warm to ambient temperature 

35 in order to re-dissolve the gum. After 3 h, the reaction 
mixture was poured into 100 mL of saturated aqueous NaHC03 
solution. Upon addition of 50 mL of EtOAc, the product 
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guinmed out; 15 mL MeOH and 50 ml of CHCI3 were added to 
solubilize the product. The aqueous phase was extracted with 
CHCI3 (3 X 50 mL) . The combined organic layers were dried 
over K2CO3, filtered, and concentrated in vacuo. 
5 Purification by radial chromatography gave 673 mg (1.24 mmol; 
68%) of a white foam. The free base in 10 mL of THF was 
converted to the title dioxalate salt by treatment with 
oxalic acid (230 mg, 2.55 mmol) in 5 mL EtOAc. The white 
solid was filtered and dried in vacuo to give the title 
10 compound. 



FDMS 544 (M+1); Anal, calcd for C32H37N303S-2C2H204: C, 
59.74; H, 5.71; N, 5.81. Found: C, 59.46; H, 5.70; N, 5.72. 



Preparation of 1- [2- [ [5- [6-Hydroxy-3- [ [ 3 -methyl- 4- 
[ (l-pyrrolldlnyl)methyl]plienyl]iiiethyl]beiizo [i>] thio- 
phen-2-yl] pyrid-2-yloxy] ethyl] pyrrolidine Dioxalate * 



20 Part A. Methyl 3-Methyl-4- [ (1-pyrrolidinyl) methyl] - 
benzoate. 



A solution of methyl 3-bromo-4- [ (l^-pyrrolidinyDmethyl] ~ 
benzoate (16 g, 53.7 nraiol) in 110 mL of toluene was treated 

25 with Pd(PPh3)4 (3.1 g, 2.68 mmol) and tetramethyltin (22.3 

mL, 161.1 mmol) . The resulting mixture was heated at 135-140 
'^C for 36 hr in a sealed tube. After cooling to ambient 
temperature, the reaction mixture was filtered through 
diatomaceous earth and concentrated in vacuo. The crude 

30 brown residue was purified by PrepLC (Si02; 97:2:1 hexanes- 



15 



Example 124 



HO 




2 C2H2O4 
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THF-TEA) to afford 11.4 g (48.9 inmol; 91%) of the title 
compound as a slightly yellow oil. 

FDMS 233 {M+); Anal, calcd for C14H19NO2: C, 72.08; H, 
8.21; N, 6.00. Found: 72.29; H, 8.17; N, 5.91. 

Part B. 3 -Methyl -4- [ (1-pyrrolidinyl) methyl] benzoic 
Acid Hydrochlojride . 



A solution of methyl 3-inethyl-4-" [ (1-pyrrolidinyl) - 
methyl Ibenzoate (16 g, 68.6 mmol) in 250 mL of 1 N HCl was 
heated at reflux overnight (13 hr) . After cooling to ambient 
teirperature, the aqueous solution was extracted with EtOAc 
(150 mL) . The aqueous layer was concentrated by rotary 
evaporation to give 16.8 g (65.7 mmol; 96%) of the title acid 
as a white solid. 

FDMS 219 (M+); Anal, calcd f or C13H17NO2 • HCl : C, 61.06; H, 
6.70; N, 5.48. Found: C, 61.22; H, 6.93; N, 5.37. 

Part C. 6-Benzyloxy-2- (di]aethylamizio)b6nzo[l>] thio- 
phen-3-yl 3-Methyl-4- (l-pyrrolidinyliiiethyl)phenyl 
Ketone • 



The title compound was prepared from 3-methyl-4- [ (l- 
pyrrolidinyl)methyl]benzoic acid HCl (Part B) in 80% yield as 
a brilliant orange solid by essentially following the 
procedure described in Example 39, Part B. 
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FDMS 484 (M+); Anal, calcd for C30H32N2O2S-HC1 ; C, 69.15; 
H, 6.38; N, 5.38. Foxind: C, 69.36; H, 6-39; N, 5.42. 

Part D. 6-Benzyloxy-2- [6- [2- (l-pyrrolidinyl)ethoxyl - 
5 pyrld-3-yl]be]izo[i>] thiophen-3-yl 3-Methyl-4- [ (1- 
pyrrolidinyl ) methyl] phenyl Ketone . 



The title conpound was prepared from 6-benzyloxy-2- 
(dimethylamino) benzo [b] thiophen~3-yl 3-methyl-4- [ (1- 
10 pyrrolidinyl) methyl] phenyl ketone (Part C) in 32% yield by 
essentially following the procedure detailed in Exanple 123, 
Part A. 

1h NMR (CDCI3) 8 8.19 (d, J = 2.4 Hz, IH) , 7.34-7.64 (m, 9H) , 
15 7.25 (s, IH), 7.07 (dd, J = 8.9, 2.2 Hz, IH) , 6.99 (s, IH) , 
6.62 (d, J = 8.6 Hz, IH) , 5.15 (s, 2H) , 4.37 (t, J = 5.9 Hz, 
2H), 3.55 (s, 2H), 2.83 (t, J = 5.9 Hz, 2H) , 2.54-2.59 (br m, 
4H), 2.46-2.52 (br m, 4H) , 2.28 (s, 3H) , 1.76-1.82 (br m, 
BH); FAB HPMS: m/e, calcd for C39H42N3O3S: 632.2947; Found: 
20 632.2955 (M+1) . 

Part B. l-[2- [ [5- [6--Benzyloxy-3- [ [3-methyl-4- [ (1- 
pyrrolidinyl ) methyl ] phenyl ] methyl 1 benzo [ Jb] thiophen- 2 - 
y 1] pyrid--2 -yl ] oxy 1 ethyl 1 pyrrolidine . 



The title coirpotind was prepared from the above ketone 
(Part D) in 47% yield by essentially following the procedure 
detailed in Example 123, Part C. 




25 
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FDMS 618 (M+l); Anal, calcd for C39H43N3O2S: C, 75.82; H, 
7.02; N, 6.80, Found: C, 75.64; H, 6,79; N, 6,77. 

5 Part F. l-[2-I [5- [6-Hydroxy-3« [ [3-.methyl-4-' [ (1-pyrro- 
1 idiny 1 ) methyl ] phenyl ] methyl ] benzo [ Jb] thiophen- 2 -y 1 ] - 
pyrid-2 -yl ] oxy ] ethyl] pyrrolidine Dioxalate • 

Tlie title compoxind was prepared from the above benzyloxy 
compound (Part B) in 54% yield by essentially following the 
10 procedure described in Example 123, Part B. 

FDMS 528 (M+1); Anal, calcd for C32H37N302S-2C2H204: C, 
61.09; H, 5.84; N, 5.94. Found: C, 61.04; H, 5.98; N, 5.85. 

15 Example 125 

Preparation o£ 6-Hydroxy-2" [6- [2- (1-pyrrolidinyl) - 
e thoxy ] pyrid- 3 --yl ] benzo [b] thiophen«- 3 -yl 3 -*Methyl -4 - 
[ (1-pyrrolidinyl) methyl] phenyl Ketone Dioxalate. 



ethoxy]pyrid-3-yl]benzotJb] thiophen-3-yl 3-inethyl-4- I (1- 
pyrr o 1 idiny 1) methyl] phenyl ketone (265 mg; 0.419 mmol) from 
Example 124, Part D in 4 mL of 1:1 THF/EtOH was treated with 
10% Pd/C (265 mg) for 11 h at ambient temperature under an 

25 atmosphere of H2- The catalyst was filtered off and replaced 
with a fresh portion of 10% Pd/C (265 mg) . The reaction 
mixture was allowed to stir for an additional 12 h under H2 
and then it was filtered through a diatomaceous earth pad. 
The filtrate was concentrated in vacuo to give 170 mg of the 

30 crude product as a yellow foam. Purification by radial 

chromatography (Si02; gradient of 2,5% to 7.5% MeOH/CHCl3, 




2 C2H2O4 



20 



A solution of 6-ben2yloxy-2- [6- [2- (1-pyrrolidinyl) - 
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saturated with NH4OH) afforded 75,6 mg (0.140 mmol; 33%) of a 
pale yellow foam which was converted to the title dioxalate 
salt according to the procedure outlined in Example 1. 
Part C- 

5 

FDMS 542 (M+1); Anal, calcd for C32H35N3O3S-2C2H204: C, 
59.91; H, 5.45; N, 5.82. Found: C, 60.16; H, 5.53; N, 5.73. 

Example 126 

10 Preparation of 1- 12- [2-Methyl-4- [6-hydroxy-3- [ [3- 
methyl-4- [ (l-pyrrolidinyl) methyl] phenyl] methyl] - 
benzo [1>] thiophen-2-yl] phenoxy] ethyl] pyrrolidine 
Dioxalate. 




HO 

2 C2H2O4 

15 Part A. 4-Bromo-2-methylphenyl 2- (1-Pyrrolidinyl) - 
ethyl Ether. 



o 



He 

4--Bromo-2-methylphenol (10 g, 53.5 mmol) and l-(2- 
chloroethyl) pyrrolidine HCl (11 g^ 64.7 mmol) were heated at 

20 80 in 500 mL of DMF in the presence of K2CO3 (22 g, 159.2 
mmol) for 16 h. After cooling, the crude product was 
filtered and concentrated in vacuo. The brown oily residue 
was purified by PrepLC (Si02; gradient of 90:8:2 to 85:10:5 
hexanes-THF-TEA) to afford 11.25 g (39.6 iranol; 74%) of the 

25 title compound as a clear, colorless oil. 

FT3MS 283 (M-1) , 285 (M+1); Anal, calcd for Ci3Hi8BrNO: C, 
54.94; H, 6.38; N, 4.93. Found: C, 55.11; H, 6.16; N, 5,03. 
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Part B. 6-Beiizyloxy-2- [3 -methyl -4- [2- (1-pyrro- 
lidinyl) ethoxy] phenyl] benzo [Jb] thlophen-3-yl 3-Nethyl- 
4- [ ( l-pyrrolidlnyl )methyl] phenyl Ketone . 




Me 



5 The title compound was prepared from '6-benzyloxy-2- 

( dime thy lamino ) benzo [ Jb] thiophen^B -yl 3 -methyl -4 - [ ( 1- 
pyrrolidinyl) methyl] phenyl ketone (Exairqple 124, Part C) and 
4-bromo-2-methylphenyl 2- {1-pyrrolidinyl) ethyl ether (Part A) 
in 59% yield after PrepLC {Si02; gradient of 85:10:5 to 
10 75:20:5 hexanes-THF-TEA) by essentially following the 
procedure detailed in Example 123, Pcirt A. 

FDMS:644 (M+) ; Anal, cald for C41H44N2O3S: C, 76.36; H, 
6.88; N, 4.34. Found: C, 76.48; H, 7.13; N, 4.16. 

15 

Part C . € -Hydroxy- 2 - [ 3 -methyl - 4 - [ 2 - ( 1 -pyrrol idiny 1 ) - 
ethoxy] phenyl] benzo [i>] thiophen-3-yl 3-Hethyl-4- [ (1- 
pyrrolldlnyl ) methyl ] phenyl Ketone Dioxalate • 




2 C2H2O4 



20 The title compound was prepared from the ketone (Part B) 

in 66% yield after radial chromatography (Si02; gradient of 
1% to 2% MeOH in CHCI3, saturated with NH4OH) by essentially 
following the procedure detailed in Example 123, Part B. 

25 EDMS 555 (M+1) ; Anal, calcd for C34H38N203S-2C2H204: C, 

62.11; H, 5.76; N, 3.81. Found: 61,91; H, 5.92; N, 3.62. 
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Part D. 1- [2- [2-Methyl-4- [6-hydroxy-3- [ [3-iaothyl-4- 
[ ( 1 -pyrrol idinyl ) methyl ] phenyl ] methyl] benzo [Jb] thio- 
phen-2-yl] phenoxy ] ethyl] pyrrolidine Dloxalate • 

5 The title compound was prepared from the ketone (Part C) 

in 62% yield after radial chromatography (Si02; gradient of 
1% to 2% MeOH in CHCI3, saturated with NH4OH) by essentially 
following the procedure detailed in Exanple 123, Part C. 



10 FDMS 541 (M+1); Anal, calcd for C34H40N2O2S-2C2H2O4: C, 

63.32; H, 6.15; N, 3.89. Found: 63.26; H, 6.39; N, 3.96. 

Example 127 

Preparation of 1- [ [4- [6-Hydroxy-2- [3-methoxy-4- [2-(l- 
15 pyrrolidiny 1 ) e thoxy ] phenyl ] benzo [ Jb] thiophen- 3 -yl ] - 
methyl-2 -methylphenyl ] methyl] pyrrolidine Dioxalate . 

o 




HO 

Ofe 



2 C2H2O4 

Part A. 4-Bromo*2-methoxyphenyl 2- (1-Pyrrolidinyl) - 
ethyl Ether . 



20 CHe 



o 



The title compoiond was prepared from 4-bromoguaiacol 
(4-bromo-2-methoxyphenol) in 67% yield by essentially 
following the procedure outlined in Example 126, Part A. 



25 FDMS 299 (M-l) , 301 (M+1); Anal, calcd for Ci3Hi8BrN02: C, 
52.01; H, 6.04; N, 4.67. Found: C, 52.24; H, 5.97; N, 4.62. 
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Part B. 



6-Bonzyloxy-2- [3-methoxy-4- [2- (1-pyrro- 



lidinyl ) ethoxy] phenyl ]benzo [Jb] thiophen-3-yl 3-H6thyl- 
4- [ (1-pyrrolldinyl) methyl] phenyl Ketone. 



(diinethylamino)b€n20 [Jb] thiophen-3-yl 3-methyl-4- [ (1- 
pyrrolidinyl) methyl] phenyl Icetone (Exan^le 124, Part C) and 
4-broino-2-methoxyphenyl 2- (1-pyrrolidinyl) ethyl ether (Part 
A) in 30% yield after PrepLC (Si02; gradient of 80:15:5 to 
10 70:25:5 hexanes-THF-TEA) t>y essentially following the 
procedure detailed in Example 123, Part A. 

1h NMR (CDCI3) 6 7.67 (d, J = 8,9 Hz, IH) , 7.63 (s, IH) , 
7.39-7.58 (m, 7H) , 7.27 (d, J = 8.0 Hz, IH) , 7.11 (dd, J = 

15 9.0, 2.3, IH), 7.00 (d, J = 1.9 Hz, IH) , 6.89 (d, J = 1.8 Hz, 
IH), 6.78 (d, J = 8.4 Hz, IH) , 5.20 (s, 2H) , 4.12 (t, J = 6.5 
Hz, 2H), 3.73 (s, 3H) , 3.57 (s, 2H) , 2.93 (t, J = 6.6 Hz, 
2H), 2.62-2.66 (br m, 4H) , 2.48-2.54 (br m, 4H) , 2,29 (s, 
3H), 1.80-1.84 (br m, 8H) ; FAB HRMS: m/e, calcd for 

20 C41H45N2O4S: 661.3100; Found: 661.3107 (M+1) . 

Part C. 6-Hydroxy-2* [3-methoxy-4- [2- {1-pyrro- 
lldinyl ) ethoxy ] phenyl] banzo [ Jb] thiophen-3-yl 3-Methyl- 
4 - [ ( 1 -pyrr olidiny 1 ) methyl ] phenyl Ketone . 




GHe 



5 



The title compound was 



prepared from 6-benzyloxy-2- 



25 




2 C2H2O4 
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The title compoiind was prepared from the ketone (Part B) 
in 56% yield after radial chromatography (Si02; gradient of 
1% to 2% MeOH in CHCI3, saturated with NH4OH) by essentially 
following the procedure outlined in Example 123, Part B. 

5 

FDMS'571 (M+1); Anal, calcd for C34H38N204S-2C2H204 : C, 
60.79; H, 5.64; 3.73. Pound: C, 60.60; H, 5.48; N, 3.63. 

Part D. 1- [ [4- [6-Hydroxy-2- t3-inethoxy-4- 12- (1- 
10 pyrrolidinyl) ethoxy] phony Ubenzo [Jb] thicphen-S-yl] - 
methyl - 2 -me thy Ipheny 1 ] methyl ] pyrr olidxne Dioxalat e . 

The title compound was prepared from the ketone (Part C) 
in 77% yield after radial chromatography (Si02; gradient of 
1% to 2% MeOH in CHCI3, saturated with NH4OH) by essentially 
15 following the procedure described in Example 123^ Part C. 

FDMS 557 (M+1); Anal, calcd for C34H40N2O3S-2C2H2O4 : C, 
61.94; H, 6.02; N/3-80- Found: C, 61.65; H, 5.93; N, 3.84. 

20 Example 128 

Preparation of 1- [2- [2-Hydroxy-4- [6-hydroxy-3- [3- 
methyl-4- [ (1-pyrrolidinyl) methyl] benzyl] benzo [jb] thio- 
phen-2-yl]phenoxy] ethyl] pyrrolidine Dioxalate . 




CH 2 C2H2O4 



25 A solution of 1- [ [4- [6-hydroxy-2- [3-metho3cy-47- [2- (1- 

pyrrolidinyl ) ethoxy ] phenyl ] benzo [ Jb] thiophen-3 -yl ] methyl-2- 
methylphenyl] methyl] pyrrolidine (Example 127, Part D; 182 mg, 
0.327 mmol) in 5 mL of 1, 2-dichloroethane was cooled to 0 °C 
and treated with EtSH (195 ^lL, 2.62 mmol) followed by AICI3 

30 (262 mg, 1.96 mmol). The resulting mixture was allowed to 
warm to ambient teit^erature . After 16 h, the reaction 
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mixture was poured into 10 mL of saturated aqueous NaHC03 
solution. The aqueous layer was extracted with 5% MeOH/CHCl3 
(3 X 10 mL) - The combined organic layers were dried over 
Na2S04, filtered^ and concentrated under reduced pressure. 
5 , Purification by radial chromatography (Si02; gradient of 1% 
to 4% MeOH in CHCI3, saturated with NH4OH) gave 96 mg (0.177 
mmol; 54%) of a white foam. Subsequent dioxalate salt 
formation as described in Example 1, Part C afforded the 
title compound as a white solid . 

10 

FDMS 543 (M+l); Anal, calcd for C33H38N2O3S - 2C2H2O4 : C, 
61.48; H, 5.86; N, 3.88. Found: C, 61.36; H, 5.77; N, 3.85. 

Example 129 

15 Preparation of l-[2-[4-[3-[4- £3- (1-Pyrrolidinyl) -l- 
propyny 1] benzy 1 ] benzo thlophen-2-yl] phenoxy] etbyl ] - 
pyrrolidine Dioxalate • 




Part A. 4-Iodophenyl 2- 14- [2- (l-Pyrrolidinyl)ethoxy] • 
20 phenyl Ibenzo [Jb] tliioplien-3-yl Ketone. 




A slurry of 4~iodobenzoic acid (7.67 g, 30.9 ramol) in 
300 mL of 1, 2-dichloroethane and 2 drops of DMF was treated 
with SOCI2 (11.3 mli, 154.6 mmol). The resulting mixture was 
25 heated at reflux overnight. The clear solution was 

evaporated in vacuo, then the solid residue was resuspended 
in 1, 2-dichloroethane and reconcentrated. The crude acid 
chloride was dissolved in 300 mL of 1, 2'-dichloroethane, and 
2- [4- [2- (1-pyrrolidinyl) ethoxy]phenyl]benzo[i)] thiophene (5.0 
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10 



15 



20 



25 



15.5 mmol) was added. The solution was cooled to 0 ""C and 
treated with TiCl4 (8.5 mL, 77.3 mmol). After 5.5 h, the 
reaction mixture was carefully poured into 600 mL of 
saturated aqueous NaHCOs- The layers were separated, and the 
aqueous phase was extracted with CHCI3 (3 x 300 mL) . The 
combined organic phases were dried over Na2S04, filtered, and 
concentrated in vacuo. Purification by PrepLC (Si02; 1% MeOH 
in CHCI3, saturated with NH4OH) afforded 6.79 g (12.3 mmol; 
79%) of the title product as a yellow foam. 

FDMS 553 (M+); Anal, calcd for C27H24INO2S: C, 58.59; H, 
4.37; N, 2.53. Found: C, 58.32; H, 4.28; N, 2.46, 

Part B« 4- [3-HydroKy-l-propynyl]plianyl 2- [4- [2- (1- 
Pyrrolidinyl)ethoxy] phenyl Jbenzo [Jb] thlophen-^d-yl 
Ketone « 



; A solution of 4-iodophenyl 2- [4- [2- (l-pyrrolidinyl) - 
ethoxylphenyl)benzo[jbl thiophen-3-yl ketone (Part A; 5.0 g, 
9.0 mmol) was treated with propargyl alcohol (1.05 mL, 18.1 
mmol) and Pd(PPh3)2Cl2 (190 mg, 0.27 mmol). The reaction 
vessel was covered with aluminum foil to keep out light, and 
Cul (35 mg, 0.18 mmol) was added. After stirring overnight 
at ambient teirperature, the reaction mixture was filtered 
over diatomaceous earth and concentrated in vacuo. 
Purification by flash chromatography (Si02; 4% MeOH in CHCI3, 
saturated with NH4OH) gave 4.32 g (8.97 mmol; quantitative) 
of the title product as a light brown foam. 

NMR (CDCI3) 6 7.98 (d, J = 9.0 Hz, IH) , 7.86 (d, J = 8.7 
Hz, IH), 7.54 (d, J = 8.3 Hz, 2H) , 7.38-^7.42 (m, 3H) , 7.16- 
7.22 (m, 3H), 6.66 (d, J = 8.7 Hz, 2H) , 4.95 (br, IH) , 4.41 
(s, 2H), 4.11 (t, J = 5.4 Hz, 2H) , 2.98 (t, J = 5.4 Hz, 2H) , 
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2.76 (br m, 4H) , 1.87 (br m, 4H) ; FAB HRMS: m/e, calcd for 
C30H28NO3S; 482,1790; Foimd: 482.1779 (M+1) . 

Part C* 4- [3- (1-Pyrrolidinyl) -1-propynyllphenyl 2-t4- 
5 [2- ( 1-Pyrrolldlnyl ) ethoxy] phenyl ] benzo Ibl thiophen- 3 -yl 
Ketone Dioxalate • 



TEA (70 \iL, 0.51 inmol) was added to a 0 °C suspension of 
the ketone {Part B; 4.9 g, 10.2 mmol) and K2CO3 (1.7 g, 12.2 

10 iranol) in 70 mL of CH2CI2. After 5 min, the reaction mixture 
was treated with methanesulfonyl chloride (945 \iL, 12.2 
mmol). After 1 h at 0 **C, pyrrolidine (4.24 mL; 50.9 mmol) 
was quickly added. After stirring 16 h at ambient 
temperature, the reaction mixture was poured into 100 mL of 

15 brine. The aqueous layer was extracted with EtOAc (3 x 100 
mL) . The combined organic layers were dried over Na2S04, 
filtered, and concentrated under reduced pressure. 
Purification by PrepLC (Si02; gradient of 80:15:5 to 60:35:5 
hexanes-THF-TEA) afforded 3.0 g (5,61 mmol; 51%) of a light 

20 brown foam. A sample of the free base was converted to the 
title dioxalate salt according to the conditions outlined in 
Example 1, Part C. 

EDMS 534 (M+); Anal, calcd for C34H34N2O2S-2C2H2O4: C, 
25 63.85; H, 5.36; N, 3.92. Found: C, 63.61; H, 5.55; N, 4.01. 

Part D. 1- [2- [4- [3- [4- [3- (1-PyrrolidinyI) -1- 
propynyl] benzyl] benzo [Jb] thiophen-2-yl]phenoxy] - 
ethyl ] pyrrolidine Dioxalate • 
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The title compoxand was prepared from the ketone (Part C) 
in 76% yield by essentially following the procedure described 
in Example 133, Part C. 

5 NMR (CDCI3) 5 7,83 (d, J = 7.8 Hz, IH) , 7.46 (d, J = 7.8 

Hz, IH), 7.38 (d, J = 8.7 Hz, 2H) , 7,29-7.33 (m, 4H) , 7.07 
{d, J = 8.1, 2H), 6.94 (d, J = 8.7 Hz, 2H) , 4.24 (s, 2H) , 
4.14 (t, J = 6.0 Hz, 2H) , 3.61 {s, 2H) , 2.93 (t, J = 5.9 Hz, 
2H), 2.65-2.68 (br m, 8H) , 1.8-1.84 (br m, 8H) ; FDMS 521 
10 (M+1); Anal, calcd for C34H36N20S-2C2H204 • 0 .2H20: C, 64.79; 
H, 5.78; N, 3.98. Found: C, 64.42; H, 5.42; N, 3.77. 



Bxaxnple 130 

Preparation of (B) -1- [2- [4- [3- [4- [3- (1-Pyrrolidinyl) - 
15 1 -pr openy 1 ] benzyl ] benz o [ Jb] t hiophen- 2 -y 1 ] phenoxy ] ^ 
ethyl ] pyrrolidine Dioxalate • 




2 C2H2O4 

A solution of l-[2-[4-[3-[4-[3-(l-pyrrolidinyl) -1- 
propynyl ] benzyl ] benzo [b] thiophen-2-yl] phenoxy] ethyl] - 

20 pyrrolidine (Example 129, Part D; 95 mg, 0.182 mmol) in 1.5 
mL of toluene was treated with DIBAL-H (455 mL, 0.455 mmol; 1 
M in toluene) . The resulting mixture was heated at 40 °C for 
3 h. The reaction mixture was cooled to 0 °C and quenched 
with excess MeOH. Saturated K"*" Na^ tartrate solution and 

25 EtOAc (10 mL each) were added, and the biphasic mixture was 
vigorously stirred for 2 h. The layers were separated, and 
the aqueous layer was extracted with EtOAc (10 mL) . The 
combined organic layers were dried over Na2S04, filtered, and 
concentrated. Purification l>y radial chromatography (Si02; 

30 98:1.5:0.5 CHCl3-MeOH-NH40H) afforded 42 mg (0.80 mmol, 44%) 
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of a pale yellow oil which was converted to the dioxalate 
salt according to the methods detailed in Example 1, Part C. 

1h NMR (CDCI3) 5 7.83 (d, J = 7.0 Hz, IH) , 7.49 (d, J = 7.0 
5 Hz, IH), 7.42 (d, J ^ 7.0 Hz, 2H) , 7.26-7.32 (m, 4H) , 7.09 
(d, J = 8.0 Hz, 2H), 6.95 (d, J = 8.7 Hz, 2H) , 6.50 (d, J = 
15.9 Hz, IH), 6.29 (dt, J = 15.9, 6.5 Hz, IH) , 4.25 (s, 2H) , 
4.13 (t, J = 5.9 Hz, 2H), 3.24 (d, J = 6.5 Hz, 2H) , 2.91 (t, 
J = 5-9 Hz, 2H), 2.61 (br m, 4H) , 2.54 (br m, 4H) , 1.82 (br 
10 m, 8H) ; Anal, calcd f or C34H38N2OS - 2C2H2O4 • 0 . 5H20: C, 64.11; 
H, 6.09; N, 3.94. Found: C, 64.11; H, 6.00; N, 4.08; FAB 
HRMS: m/e, calcd for C34H39N2OS: 523.2783; Found: 
523.2774 (M+1) . 

15 Example 131 

Preparation of (Z) -1- [2- [4- [3- [4- [3- (1-Pyrrolidinyl) - 
1-propenyl ] benzyl ] benzo [b] thioplien-2 -yl ] phenoxy ] - 
ethyl ] pyrrolidine Dioxalate • 



propynyl] benzyl] benzo [b] thiophen-2-yl]phenoxy] ethyl] - 
pyrrolidine (Example 129, Part D; 300 rog, 0.576 mmol) in 40 
raL of pyridine was treated with a slurry of Lindlar catalyst 
(Pd/CaC03, Pb poisoned; 100 mg) in 10 mL of pyridine. The 

25 resulting mixture was stirred under an atmospheric pressure 
of H2 at room teitperature for 3 h. The reaction mixture was 
filtered through a pad of diatomaceous earth and concentrated 
in vacuo. Purification by radial chromatography (Si02; 5% 
MeOH in CHCI3, saturated with NH4OH) gave 185 mg (0.354 mmol, 

30 61%) of a yellow oil which was converted to the dioxalate 




s 



20 



A solution^ of 1- [2- [4- [3- [4- [3- (1-pyrrolidinyl) -1- 
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salt according to the procedure described in Example 1, 
Part C. 

1h NMR {CDCI3) 5 7.83 (d, J = 6.6 Hz, IH) , 7,52 (d, J = 6.8 
5 Hz, IH), 7.43 (d, J = 8.6 Hz, 2H) , 7.27-7.30 (m, 2H) , 7.11- 
7.18 (m, 4H), 6.95 (d, J = 8.7 Hz, 2H) , 6.46 (d, J = 11.8 Hz, 
IH), 5.81 (dt, J = 11.8, 5.9 Hz, IH) , 4.27 (s, 2H) , 4.13 (t, 
J = 6.0 Hz, 2H) , 3.40 (d, J = 6.1 Hz, 2H) , 2.92 (t, J = 5.9 
Hz, 2H), 2.64 (br m, 4H) , 2.57 (br m, 4H) , 1.76-1,84 (br m, 
10 8H) ; Anal, calcd for C34H38N2OS • 1 . 6C2H2O4 : C, 67.01; H, 

6.23; N, 4.20. Found: C, 66.95; H, 6.07; N, 3.88; FAB HRMS: 
m/e, calcd for C34H39N2OS: 523.2783; Found; 523.2779 (M+1) . 

Bacanple 132 

15 Preparation of 1- [2- [4- [3- [4- [2- (Sthylamino) ethoxy] - 
benzyl] benzo [b] t:hiopben-2-yl] phenoacy] etbyl] pyrrolidine 
Dioxalate. 




2 C2H2O4 



Part A. 4-Fluoropbenyl 2- [4- [2- (l-Pyrrolidinyl) - jlS 
20 etboacy] phenyl] benzo [b] thiophen-3-yl Ketone • > 




The title compound was prepared in 65% yield from 2-[4- 
t2-(l-pyrrolidinyl)ethoxy]phenyl]benzo[Jb] thiophene and 4- 
f luorobenzoyl chloride by essentially following the procedure 
25 detailed in Example 129, Part A. 

FAB HRMS; m/e, calcd for C27H25FNO2S: 446.1590; Found: 
446.1597 (M+1) . 
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